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Appendix H

Software Listings

This appendix contains the compiled listings of the programs used

in this development effort. The list begins with the data link and

network simulations followed by the validation and test software used

with the UNID II and the NETOS. The simulated host software for the

CP/M system follows next with the listing of the SBC 544 monitor

concluding the appendix.

This appendix is subdivided into six sections which are listed as

follows:

Listing Page

1. Data Link Layer Simulation H-2

2. Network Layer Simulation H-38

3. SBC 544 Validation H-73

4. Host CP/M H-114

a. PL/MBO Listing 11- 114

b. Assembly Language Listing H-134

5. SBC 544 Monitor H-147

.. -I1. . . ..

• •. -. . . . . . . . . . . . . . .... . .. . . . ...



1. Data Link Layer Simulation

The purpose of this program is to simulate the data link layer

software on the Intel Series III software development system.

(i"
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I S IS-IlI PL/M-86 V2.1 COW'I LAT IOtl OF MODULE MA IN
OBJECT MODULE PLACED IN NETNEW.OBJ

COMPILER INVOK(ED BY: PLM86 NETNEW.U2

STITLE('UNID 11 NETWORK TEST PROGRAM, 30 SEP 84')

SXREF OPTIMIZE(2)

/* DATE: 30 Sep 84

/* VERSION: 1.0

/* TITLE: UNID 11 Network Simulation Program

/* FILE NAP4L: NErNEW.u2

/* OWNER: C. T. Childress 4

/* SOFTWARE SYSTEM: Intel Series III, ISIS 11 (V 4.2, 4.3) /
/* USE: Simulate the function of the data link laye- /

/4 on the Intel Series III software development /
/4 system.

/4 CONTENTS: Listing for the data link layer simula+Ion. /

PROLOGUE -MODULE N.MAINSU2 DATE TRANSLATED: 5 APR 84

DATE LAST MODIFIED: 30 SEP 64, 140C HRS

THE PURPOSE OF THIS MODULE IS TO PROVIDE THE UNID 11 NETWORK OPERATING

SYSTEM, (N.05) WITH THE MAIN LINE OF PROCESSING. THE N.OS IS REQUIRED TO

I NPUT AND OUTPUT DATA PASSED TO I T FROM FOUR~ LOCAL CHANNELS OR RECE IVED FROM

EITHER NETWORK CHANNEL A OR B.
THIS 140DULE CONSISTS OF THE MAIN LINE PROCEDURE -MAIN', AND PROCEDURES

INITINSTAB, DETSDESTSONE, DETSDESTSTWO, DETSDESTSLN, LDSTAB$HSKP,

SRVCSTABSHSrP, BUILDSISFRAME, BUILDSS$FRAME, ROUTESIN, ROUTESOUT,
TI MESOELAYSI-A, AND Ti MESDELAY$CHS.

1 MAIN: 0O;

/444444444444EXTERNAL PROCEDURES FOR ISIS SYSTEM CALLS

2 1 DQSOECOOESEXCEPTION: PROCEDURE (ERRNJM, EXCEPTIONSP, STATUS) EXTERNAL;

3 2 DECLARE ERRNUM WORD;
4 2 DECLARE (EXCERTIONSP, STATUS) POINTER;

5 2 END DQSDEC;ODESEXCEPTION;

6 1 DQSCLOSE: PRflCEDURE (APTN, STATUS) EXTERNAL;

7 2 DECLARE AFTN WORD, STATUS POINTER;

H-3



FL/Mi-86 COMP4ILER UNID II NLrWORK TEST PROGRAM, 30 SEP 84

8 2 END DQ$CLOSL;
9 1 DQSDETACH: PR( ,EDURC (CONNECTION, EXCLPT$P) EXTERNAL;

10 2 DECLARE CONNE'CILOD WORD, EXCEP'$P POINTER;
11 2 END DQ$LrACfI;

12 I DQSEXIT: PRUCEDURE (COMPLLrioi$CODE) EXTERNAL;

13 2 DECLARE COMI'LETION$COOL WORD;

14 2 E1D DQ$EXIT;

15 1 DQ$AFTACH: F'kCELURI{(PATH$P, SIATUS) WORD EXTERNAL;

Ib 2 DECLARE (PAIH$P, STATUS) POINTER;

17 2 END DQ$ATFACH;

18 I LDQ$CREATIL: PROCEDURE (PATHSP, STATUS) WORD EXTERNAL;
19 2 DECLARE (PATHSP, STATUS) POINTER;

20 2 END DQ$CREATE;

21 1 DQ$OPEN: PROCEDURE (AFIN, MODE, NUM$BUF, STATUS) EXTERNAL;

22 2 DECLARE AFTN WORD, STATUS POINTER;

23 2 DECLARE (MODE, NUM$BUF) BYTE;

24 2 END DQ$OPEN;

25 I DQ$RE AD: PROCEDURE (AFTN, BUFFER, COUNT, STATUS) ADDRESS EXTERNAL;
26 2 DECLARE (AFTN, COUNT) WORD;

27 2 DECLARE (BUFFER, SrATUS) POINTER;io-
28 2 END DQSREAD;

29 1 DQ$WRITE: PROCEDURE (AF[N, BUFFER, COUNT, STATUS) EXTERNAL;

30 2 DECLARE (AFTN, COUNT) WORD;

31 2 DECLARE (BUFFER, STATUS) POINTER;

32 2 END DQ$WRITE;

33 I DECLARE (A,-rJAL, STATUS) ADDRESS;
34 1 DECLAXr STArUS$PiR (81) BYTE;

35 1 DECLARL BUFFER (128) BYTE;

3b I DECLARE ($CONN, W$CONN) ADDRESS PUBLIC;

31 I DECLARE CR LITERALLY '0DI1',

LF LITERALLY 'OAH';

3b I DECLIAjRE CR$LF (2) BYTE DATA (0OH, OAH);

..9 1 .ECLAtL MESSAGE(*) BYTE DATA(UDH, OAR,

'IHIS IS THE IEST MESSAGE THIS IS TilE TEST

MSSAGE 1! I I');

END EXTERNALS

40 1 DECLAkE
FALSE LITERALLY 'H', /* USE AS FLAGS TO TEST /-

IRUE LITERALLY 'DI'FH', /* BITS FOR BRANCHING "/

pCOrj'.rc LITERALLY '0UD', /* NETWORK MONITOR crc PORT ADDRESS '/

CONGMD LI IERALLY 'OJFH',

/* HE I WORK MON I TON USART COMMAND PORT ADDRESS */

H -4
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PL/M-86 COMPILER UNID II NETWORK TEST PROGRAM, 30 SEP 84

CONDAT LITERALLY 'ODEH',

/* NETWORK MONITOR USART DATA PORT ADDRESS

NESRIsoLs$.I R LITERALLY '10', /* NET ROUrESIN DEST ERROR ENTRY */

NET$RO$DEST$ERR LITERALLY '11', /* NET ROUTE$OUT OEST ERROR ENfRY */

PACKET$SIZE LITERALLY '135', /* PACKET IS 133 BYTE BLOCK /

PACXETS$IN$VAi3LE LITERALLY '10', /* I PACKETS IN TABLE */

PACKET$TABLE$SIZE LITERALLY '1330',

FRAMLSSIZE LITERALLY '135',

FRAMES$IN$TABLE LITERALLY '10',

FRA24$TABLE$SIZE LITE-RALLY '1350',

DArASSIZE LITERALLY '128',

IPSDATASSIZE LITERALLY '96',

ICP$DATA$SIZE LITERALLY '72';

/ NETWORK VARIABLES FOR THIS UNiD /

/* NOTES: 1. THIS$UNID$NBR MUST REFLECT WHICH UNID THiS IS.

2. THISSCOUNTRY$COOE MUST REFLECT THE AREA TO WHICH THIS

UNID IS LOCATED.

3. MAXSCOUNTRY$CODE WILL INDICATE WHICH COUNTRY CODES

ARE CURRENTLY OPERATIONAL. CC = 0000 IS RESERVED

FOR THE DELNET MONITOR.

4. MAX$NErWORK$CODE WILL INDICATE HOW MANY UNIDS ARE

CURRENTLY OPERATIONAL WITHIN A PARTICULAR COUNTRY.

5. FOR DETAILED INFORMATION ON THE ABOVE, REFER TO

PHISTLR'S THESIS, APPENDIX D. */

41 1 DECLARE

THISTUNIDSNBR LITERALLY '02H', /* UNIQUE ADDRESS OF THIS UNID /'

THIS$COUNTRY$COLDE LITERALLY 'OlH', /* COUNTRY WHERE THIS UNID RESIDES */

MAXSCOUNTRY$CODE LITERALLY '01i', /* COUNTRIES CURRENTLY OPERATIONAL ./

IAX$NETWORK$CODE LITERALLY 'O3H',

/t NUMBER OF UNIDS OPERATIONAL IN CC /.

STATTN:R ILITERALLY '20', /* NUMBER OF ENTRIES IN STATUS TABLE ./
/* VARIABLES USED IN THIS SIMULATION /

CTCNOA BYTE, /* PROGRESSIVE NUMBER OF TIME COUNTS FOR

NETWORK CHANNEL A */

CFCNOB BYTE, /' HROGRESSIVE NUM3LR OF TIME COUNTS FOR
NETWORK CHANNEL U

MAXNOA LIrERALLY '3', /4 PREVIOUSLY 64H = lOUD '/

/* MAXIMUM NUMfBiER OF TIMINO COiJNIS FOR NETWORK CHANNEL A */
[.t(NoB LITERALLY '3', /* PREVIOUSLY 64H = lOOD 'I

/* 14AXIMUM NUMBIER OF TIMING COUNTS FOR NETWORK CHANNEL B '/

RETRANSTA BYTE,
/* PROuRESSIVE NUMBLiR OF RE IRAN MISSIONS OF A FRAME /"

tETRANSiB BY rE,

/' PRO(JRSSIVE NUtLER OF REI RANSMISSIONS OF A FRAME *"

MAXRETRANS$A LITERALLY '6',

/ MAXI.UM NUMBER Of RETRANSMISSIONS OF A FRAME /

MAWl. I ioANSSB LITERALLY '6';
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PL/M-b6 COMPILER UNID I NETWORK TEST PROgrAM, 30 SEP 84

/* MAXIMUM NUMBER OF RETRANSMISSIONS OF A FRAME t/

42 1 DECLARE BUSYSTATUS LITERALLY 'OFFH',

NMLlR$MSK LITERALLY 107H,

ESC LITERALLY 'IBH',

Eor LIfrERALLY '0411';

43 1 DECLARE ASCI I(*) BYTE DATA('0123456789ABCDEF');

44 1 DECLARE MSGNUM BY TE;

45 1 DECLARE OUT$TAL3$rULL B3YrE;

/* DLFINIIIUNS FOR THE NIiWORK SERIAL INPUT/OUTPUT USARTS */

46 1 DECLARe

BAUDSLS3 BYTE,

BAUUSMSB BYTE,

NUMSBYTES$SENT INTEGER;

/* MORE TO HE ADDED LATER */

/* ADDITIONAL GENERAL DECLARES NEEUEO FOR THIS PROGRAM */

47 1 DECLARE T I MCHA BYTE,

T I MCIIB BYTE,

HSKPSERR INTEGER;
/* MURE TO BE ADDED LATER */

/* DATA TABLES USED IN THIS PROGRAM

46 1 DECLARiE

NTO1RX(FRAME $rABLESSIZE) BYTE,

NIO1NS INTEGER,

NTOINE INTEGER,

NTI1SZ INTEGER,

Nfi02X(FRAi4JSTABLE$SIZE) BYTE,

N IO2N INTEGER,
, [02NE INTEGER,

NTO2SZ INTEGER,

NTO1T,((F AMSTABLE$SIZE) BYTE,

IXO1NS INTEGER,

TXO1NE INTEGER,

TOI SZ INTE(,LR,
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PL/M-86 COPILER UNID II NETWORe. TEST PROGRAM, 30 SEP 84

NTO2TX (FRAMESTABLE$S I ZE) BYTE,

TXO2NS INTEGER,

TXO2NE INTEGER,

TXC2SZ INTEGER,

LCNTTB(PACKETSTABLESSIZE) BYTE,

LC'ITNS INTEGER,

LCNTNE INTEGER,

LCNTSZ INTEGER,

NTLCTB(PACKET$r ABLESSIZE) BYTE,

NTLCNS INTEGER,

NTLCNE INTEGER,

NTLCSZ INTEGER,

STATTB(STATSNBR) BYTE;

49 1 DECLARE FRAME STRUCTURE(ADDRES BYTE,

CONTROL BYTE,

PACKETDEST BYTE,

PACKET$SOURCE BYTE,

PACKET$SEQ BYTE,

PACKETSSPARl BYTE,

PACKET$SPAR2 BYTE,

PACDETSDATA(DATA$S I ZE) BYTE,;

50 1 DECLARE PACKET STRUCTURE(DESTIN BYTE,

SOURCE BYTE,

SEQUEN BYTE,

SPAREI BYTE,

SPARE2 BYTE,

DATAM(DATASSIZE) BYTE);

51 1 DECLARE IPDATA STRUZTURE(VERSSIHL BYTE,

TYPESSERV BYTE,

TOTSLENi BYTE,

TCTSLEN2 BYTE,

IDSI BYTE,

IDS2 BYTE,

FLAGScRAG BYTE,

FRAG7FP BYTE,

TIMESLIVE BYTE,

P-?JTO BYTE,

CHKSUM$1I BYTE,

CHKSUM$2 BYTE,

SORCSADDR(4) BYTE,

DESTSADDR(4) BYTE,

OPTI(PS(3) BYTE,

PADDING BYTE,

DATAM(IPIDATASSIZE) BYTE);

H-.
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PL/M-8-5 COMPILER UNIDII)1 NETw0R,. TEST PROGR~AM., 30 SLP 8i4

52 1 0ECLA,<E TCPDATA STRUCTURE(SOURCESPORT(2) BYTE,

DESTINSPORT(2) BYTE,

SFEQJENSNUA1(4) BYTE,
AO(SN'UfM(4) BYTE,
D)ATA$OFF$PLUIS BYTE,

RES*ERV$PLUS BYTE,

WINDOW(2) BYTE,

CHECK SUM (2 BYTE,
URGENT$DTRI2) BYTE,

OPTIONS(3 8Y-
PAD I NG BYT7.,

DATAMWTCPSOATASSIZE) EYTE);

/* MISCELLANEOUS DECLARAT IONS ~

Y3 1 DECLARE

POREVER BYTE,

DESTINATION WORD, /* DESTIN4-JIO" 0- A rRAWE
SEQSBITSA BYTE, /* ACKN.3K'D3E VARIAB.-E DECLARATIONS

SEQSBITSB a YT,
INPUTSSEQSBI TSA BY rE,
I NPUTSSEQS ITIB3 BYTC,
THI S$SESBITSA BYT:!,

THIS$SEQ$BIT$B B3YTE;A

534 1 DECLARE STARTUPSHDR(*) BYTE DATA(M~Y
* UNID 11 03 NETWORK OS',0R,L-F,

VERS 1.0, 30 SCP',9i'z',CR,LF,

* EXECUTING' ,CR,LF);

55 1 DECLARE TP$1(*) BYTE DATA(CR,LF,

'TPs1 ENTERING INITSNSTAB PROCEDURE');

56 1 DECLARE TP$2(*) BYTE DATA(OR,LF,
'TP$2 ENTERING INSIO PROCEDURE');

57 1 DECLARE TP$3(*) BYTE DATA(CR,LF,
'TP$3 STARTIN.3 ROUTESIN - ROUTESOUT LOOP');

58 1 DECLARE TP$4(*) BYTE DATA(CR,LF,
ITD$4 ENTERING ROUTES IN PROCEDURE');

59 1 DECLARE TPSV(*) BYTE DATA(CR,LF,
'TP$5 I NCOIN 14 fl,4- LOCATED IN N[Twl,'P.( CHANNEL A');

60 1 DECL ARE TP$6(*) BYTE DATA(CR,LF,

'TPS6 FRAME I S NTmIRX *I NT02TX TRANSER');
61 1 DECLARE TPS7(*) BYTE DATA(CR,LF,

'TP$7 DATAk IS DESTINED FOR THIS UNID');

62 DECLARE TP$8(*) BYTE- DATA(CYR,LF,

'TP$8 FRAME IS I NCOM ING S FRAME')
63 1 DFCLA-lE TP$9(*) BYTE DATA(CR,LF,

'TP$9 THIS SEQSPITSA = I');

64 1 DECLARE TPS1IC() BYTE :UATA(CR,LF,
'TP%1O THIG3 SEQV H!TSA 0');



P'L/M-86 COW'ILLiH UNID 11 ETW),, T,-JiT PROGB A", 3U SE 84

6 ~ 1U C A U TP S I I ( 8 Tf- [ A T A ( :R , ,

' TPS I1 FP"'E ISI

0-- C&ARE TP$12!(*) BYTE DATA(aH,Lr,

TPS!2 I N 'JT SEiI TS

67 1 DECLA'< TPS13(*) BYTE DT M ~LF,
'TP$ 13 INPUT SSE'I7,TSA =C';

6e I DECLARE TPS14(*) BYTE DATA(CP,LV,

'TP$14 INCOMHN,4 FRAfIf- LOCATED) IN NCTw)OB' CHNNEL B');

69 i ECLARE TPS15(*) BYTzE 2ATA.(CR,Lr,

'TPS15 MRA!MI IS1 TR TO NTCITy, TKANSFEP'I);

7,') D z-Q-ARE TPIV6(*) PYTE UA,!TA(O-F., LF,

, T2s 1 D AT A I S DE ST IN- I rO( TH IE UI iD'

71 1 D-LA'II. TPS17(*) BfTE DAT.A(COR.LF,

'ThS$17 FRAMEf I S I NC0Oki N3 S FRAM-')

- i DECLArE-: TP$ 1 8(*) 9YTE DATA(CP,LF,

'T, Sl eTh 1S SEQSF!TIE) = 1');

73 1 DECL --A R TPS19(*) PYTE DATA(OR,LF,

TP!19 THIS SEQ$2-ITSF = 0');

7 4 1 '-EOL1-AlFE TP'S20(*) BYTE L)ATA(OR,LF,

I FPS20 FRA'-!? IS INCOJ"IN3 I FRAMI')

75 1 DECL AR TP$21(~ BYTE D)ATA(OR,LF,

r -. s 21 1N'LUT SEQSD.'I T$B=1)

7 6 1 LECL ARE TS2~ 1 BY tTE DATA CR,LF,

'TPS22 N UT SEQ)S;CI T$B 0')

7 7 C -- AR E TPS23(*) BYTE DATA,(OP,LF,

0 'rPS2' FA" KET LOCATED INLCTB)

75 F 1 DEDLARE TPSE4(*) BYTE VAC,,

'TPS-4 I'O P$IAYKET DESTINED FOR CHANNEL A');

79 1 D-CL A- L TPS2' 4*) BYTE )ATA(CR,LF,

INC0Y.iW3 PACRET DESTINED FOB CHANNEL W');

8- 1 D E ('-ARE tP$261*) BYTE DATA(CR,LF,

'TPS26 OUTGOING FRAME~ LOCATED IN NETWJRK CHANNEL A');

81 1 ).- - Ai - TP$?17(*) BYTE DATA(CR,LF,

,rp$27 F R AME IS N TJI TX TO0 CH AN NEL A TRA S');

8ME 1 DLARE TP$28(t) BYTE DATA(CR,LF,

17PS25 OUTGOI NG FRAkIL LOCITED I N !NETWOR(CHANL ')

135 bLARE TF$29(*) BYTE DATA(ER,Ur,

'TPS29 FRAME- I S LJTO2TX TO CHAN"NEL B TRA4JS? 1'

54 1 ",'CLARE 70$3Q-(*) BYTE DATA(CP.LF7,

DESTINATION OF NTOIP.) IS NL');

i DE cLARE- '$31 (*) BYTE O\VA(0L,LF,

DES~NATJ~rNTO1RX IE'SN

6L6r (;L- AkE r ~ i~~ SiTE DA7A(CF,Lr-,

'TPS3? DESTINATIO?, (Y NT52, ;' : 4L I

1 A- LAR-, TP$'!3') EYTL AAII

TPS '3 CES' INA' T I illLi NTJ2LHA I S NI')

66 9-CL ki TPS$3*) FEy -1L :ATAICr _f7

I TPS 3- ,T,1 ZSII>ON =N TH I SV'NI )SBP,')

E9EC., ( ARE T 'S 3' Y BTE L : ,L F
'SN <ETN.:>$% T HI S I !vI DSNB(')



'. -r >J4'L4k i 1 I NC' Wof T T,- t9h1AA *0 5A) 6~ 4

).. 5 ~/ * ZER) I ; NULL AND) AN INO /

409 Wa, P I F UAL.I.L 1-0 80 IL)) 5 tO~ -OR CH A ~
41 ) 4 ALUNrL'iUIU - RU-iuL(NIX iTx.UIS), 4);

1 11 4 IF I iP'L r~' s )u 1 i lI JE f I [iN

I1 41 ;.11OwH;) /I CONf1WID 101000)0

II, 4 L-E, CON iRkvL.$WJRL) Od~ti; /~CON TWL) 10000000 ~
4144 NiNA(t4IulI'UI) ADL)t< 'IOD

41L 4 ,d XNI L1 CGll Tr OLSWWD~;
41", 1 -j) 114E,(X- 2 To (H-lAME$SIZlL 1)f;

41 NiouINX (NiOiNE I- INXY) ''

4 IvJ 4 " t~ i1 rirlPM (1);

I.2 5 b, /* IF CALL.ED I W10ILD) S FRAME FOiN CH1 63~
-02 4 AUOWlES $.,0N1 - ROL IN TO.fX (1 .024S ), 4);

4 4 IF I NPUTi$..1 Mi r [RJE MEN

42:; 4 ~ ~ ~ Oi~yU OAO.4; /I CoN$WO = 10100000 l,

42 1 LE-Si. CON 80LSWOl1 c1Edt-1; /* 2OrJI$WO) 1-)000300
41 N4 T021X IN FJ.( JL-r0) -ALDi ESS$WORU;

4 4 N I J2INX (N 1021j f) I CONTlRoL$WJFD;

.0 1 N 1L X - 2 T10 (FI ZANE $S I -'E I )

LNO;

4 CALL L[i))5t$ti3P (2);

1,2 I [NI);

4-14 2 Llil) LIJ Ili4SLdirAM5E;

PURPO'S E

hi- .; A I \*t AOND AT TilL DAIA ~ L INK L-AYER. THE- 5jot14,

Cr. ~ ~ ~ ~ ~ : S1I N IA b.I TCHLO AN;) 1 hL FiAAML PU)I PN O MEL DATA

LII r, I-A'TR TANLE . AN At I- IA I L SJF Li< I SONY Ix.~ I S LNT IMi
[u~ jVL (A I ,AN,) III Rt:EltI VIDl COPHV I &uk NA A E O1 C.D)

,A,. Il) LIT XiN! I]$A Al); KMI [i $.

4A lk** K.L<1 .41* k.K fL A~; A K 4i IA

I NUL.X IN. L- H,

.11) II -2



F'/-6C04ILER UNID I INFTWP. TLST PFOGRAM, 50 SE" 34

37c 3 1 /* i F CAL LEO) MOC) I 'flAME FOE -1 A .

3171 4 CALL VCNS ,(41I4 t40, I-EN:Tl I ( TP$40 I

379 4 A'nPRESSSWORD R OL(NTD1RX (NTO1NS), 4);

3 71) 11 F I NPUT$SF3 I I rRUF THEN

380 4 COWIL1WORD OAO; /* CONTTWr. iNO0000/
51 4 M,' (CDNFROLSWORD 08011; C/ 2NTSWUP 1009Y000O

~'32 '1 NTOI~ TXO)L0 AT)DRESq$W)PD;
3833 4 NTOIT2( (TXO*INE4-) CONTROL$W000;

24 4 10 NI NOX =2 TO (FRAMF $S I E I 1
3 q 5 MTOITX (TX"1N; 4 INr)2-X) I
3e16 5 ET).

197 4 CALL Ir1S'TAIO$RSKP (3);
i'D.3 .1END;

!)k) 9; /* IF CALLED TO Oi(JIU) S3 FRAIT- FtOR 201 fl

3qr0 4 CALL. SENMsEQ(orrT41 , lO)f'i';
3H 4 AFDORCSS$WORD - ROL(NTO2RX (NT22NC). 4),
32 4 I F INPUTSSEQ$31I 1-M ri l tr.N
33 1 CorP0L-$4O R[P 1OH; /* c(ONT$WO) 11100000 ~

TJ14  4 ELSE- ',ONTRMLW0RD 0801-1:'~N~ )20fl ,

'~) )1tJTX 1 TXO2NE+0) AorflEESS~wODPi;
394l 4 N4Tn"rX (TX02NkE+1 )

'11 4 00 IN-DEX 2 TO (FPA!,fE$SIZF 1 ):
318 ti N TO02TX (TX02mF + I NOFY -/

399 5END:
4 4)00 4 C'ALL[ L0S$T$;Kr (4);
A. ) 4 END;

103 2 EN)) 81)ILD$4F)Af;

POCFI"JPF 2 LS

US'FI) WI TH C.FRP'1 "FSt 00 TO Trijit rHE FRA,- '3 PD AT TO)' TATA Llr

LAY~F.

('A', lr 1) PY ;,FtV I S1.t(.'

4o1 i I fi f,22$' 'SSFI2t (71lr 'I' ;rN WINT

406 2 11' Ttli.E I AWl) It"KE - Ill"N

10 7 2 00) '';l F~nL)Y;

7.,-



PL,'.4-66 6A)1IL.LR UIJPI 11 I -WOXI' [Lti Pr'{XRAt4, 3 'ILI' A

60 4 CALL LDU TA13jli~rat (4)

51i 4 041b;

.5u) .SEND;

4 0 2 C~ID I3UILL'$I-I-:A&l;

f'kOCEDUI-E LJILi)$AVl-i<AmL HOIL) A St~ ~ NM

111L CU~3 OUt! ',~ idS PttJ'_ilURF 1S [3 tBU ILI A SI~~;/I~' AND A 'L-d

il INTO1 IllfT A'E ~ f AIL00 N NJ 1 bLE 10 RN 4SM It;ION 13 1 lHL /NLIWU!K VIA

IlL Ii I-fw E 'fR lAhf4LL A ONt, CHANNEL. H.

[II S I 16CLOIhJi IS H-A:SD A TWO GJ1ARAC ILI ASC II VALUE I lt)I CA 1,46 THEL

LICA r I Oil OF ftIL uo T~o I Nw S fRANL AND THE SEQUENCE 3 1 T OF THlE I NCOA NG I
~dT(MIODULO 2).

PHOCE bS I NG

THE PROCVJINJ ,i-; WITH THE PASSING OF THE [ABLE WHERE THE NILWLY

CHCAFLD S h,,V\ME IS TO BL PLAL)-. THE PROCEDURE THEN P[RFORM4S A SERIES) 0-

LCGICAL OHRkAllIK'5 ANLJ JIVISIONS TJ SWAP IHE HIGH 4 OfiDER BI1TS OF [HL

AUDRLSZJ Wok,) oI HI IHI LM)WJ -jiuLP BITS. THIS SIt4ILY IN1EK'3HANOES THE

LES VI NATI UN AND JURIC ADUlE SSE S * ITI THEN SETVS THE CONTROL WORD ACCOk', IIN

TO lHL SEQULNCE BI1T fit THlE MNCO4IN I fRML. THESE BYTES ARE THEN PLACED

IN TIE rIRJT CD SECOND HEADER PO'JI [INS OF THE O011 OIN NETWORK TABLE.

APPROPIIAL TAIILL POJIN VEkS AREL THEN UPDAJED.

oufii T
IL P -OLSS I1 NU OJ.

I N iLM -A,,.-

fit I C I~OiU I) CALLED (31 .dJUIES11 N )il-ivER A N[ N I (-RAI4 AJ<I VEt)

NOIES: 1. [HIE X.'-1 AND LAP' PROTOk;OLS ALILUW FOR AD:) i U;JAL TYfut.S OF S

WHA.L IICH MAY bL INCiRPORATI:I) DUNII4J; FURTHIER DEVLopMEANT.

511 1 .3ud LI$ ~A-I',.,t I'k():3ju 01L f rABLEF, I NPJI f SLQSU I T) f<CLfN [RAN f;

ADLA~l-SS$'.vJ, HV't , N

C;ONl rOL iW0R0L 0flF.,~

I IIA INTLoLR;

5.5 2 IF TABLE >= I MI)U TAbLE '2 MHEN

5 /4 2 DO I)b L AN.)-,

L I S NJLL k)D hit yIOR'O N/

iI 2
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NEWLY CKLMEDLI FKAME 1) Uf) 3t 'LACLL). 1ilL ULSIINATION AL)URF)S IS REAL)
IikOM IHL flivzi I iL~hkLut-lE, IN 14,tiLE LCN I r AND PLACLL' INT hiil

I-RAV4L HF ALAk FILi.i IL WtINCC F AUUILJ S I S Tht-N AUVL)D BY uIS NI THc

IHS1uN r14N VAt(I Au~i . IL CO)N Rul- F Li)D L1IL I S INITlIALIZE LL u ZO111,)~

514D 1) L~ H rl CIIAN61-1~t UPON LurkE AC r OH DY TdlL ROUT IN N O ~CEDUR

~j I"PtT ri sPiil.. J PLACES THEL FIh6F TwO 6YTES INTO [HE IND IATLLo

CU [fpu I TAB~iCLE Fi IHL P ACKEl I S INANSrEfREL OV~i( TO M~E C)iWCJ

6UM[PU I -NL WO1?,N 1 AOI.F

IN4 I 1 T IS I(OULLJOI(RE I S CALLEU FkOM 1ML '(00 [Li IN PROCEDURE I-OR T60OSE

'JAbI P/4'LI-S 0EtSFINLD FUR luitZ NCT~bORi', ONLY.

Nj IL C': I . 1 itl IHr~tiNIN: 114 )JMA r I ON I S bASELD ONl THlL F I LLD"' DLFI NLD BlY

PH I S FLO [iI .,, 1 1, ONLY . EVEN IlIOUOH rHLY wwo-:sPOND ro IiJC H-ioi

I11UC0L, CAuTiO SIIOdIL L r AKLN tkFORE AiDOlbID OR DLLEIINC; AD0iTIONAL

54 I 13I)I LJ$ $1 AAMC: PR)CL6UkL ( Af3LE) REENTR<ANT;

,.4, . DLCLME lAHLF WOOD),

64D 2ADUULSS$UTE (LCN) IBUiLV4N + U) AND Oi:HI OR

(ROL( IHIS$UN!J$N3R, 4) AND OFOH);

140 2IF IAhLC >= I 'NC TABLE <~'THEN

347 2 00 CASE TADLE;

346 3 Z000 /ENLRII C) IS NULL ANI) AN ERROR ~

4) 3 1) ; 1' F:),ME I S GO I NG OJ r NL TWORK CHANNEL A '

.r,0 4 CAi . SENL)iI (qP$3f3, LENG.Mi( TP$3d) )

In INTI I Y, (TXUjINL*O) -: Alir,SS$YIE;

5' 4 IF ScOtlI ISA - EALSE fHLN

31)3 4 ELSE ON rOLSBYT 011

31'. 4 NW)1 r<I XOINLw+I I LONF[iOLWtYTE;

.1 CALL MOVIII JLCb1vfIU I[C IIz) NTOITX MMXiIEt2),

3)1 4 CALL LDSMAHiiICP (.5);
3 ~d .1 NU;

Si'DO 0; /* I FRA;& I S u I NO; u r NL I-WORK CHANNLL b

SoC 4 CALL SENDSE01,0n'$39, LEN ii( It$J9) );

I;1 4 74iO2 IX ( IX0.'NL:+0) ADu~i&SS-3YTE;

..u2 4 IF $ LyQ0IT =6 FALSE THEN

i6 4 JNfr' OLVM~L Ol
k4 4 LEL COUN110L~tIiY E '011;

3b'J 4 N 1021 X CTXO2f*L,+I) iN rrD')LDY E;

4 '4,'ALL MO4"s( 9L(CNjr F 0.006) 1'V, 9N[02 X ( TXO 2NL+21,
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312 4 IF tTo"INS 1NTOISZ THEN /* IF TABLE WRP /

313 4 ;NTOINS : 0;

314 4 ENO;

315 3 DO; /4 iF CALLED TO HSKP INCO 
4
IPN3 NET CH E. TABLE */

31o 4 NTO2JS = NT02N3 + FRAMESSiZE;

517 4 I
- 
NTO2NS . T)2SZ THEN /* IF TABLE W., /.

'8, 4 NTG2NS = 0;

19 4 END;

320 3 DO; /* IF CALLED TO HSKP OUTGOING NET CH A TABLE /

321 4 TXO1NS = TXO1NS + FRAMESSIZE;

322 4 IF TXOMNS >= TX01SZ THEN /* IF "A3LL WkP/

32 z TXOINS = 0;

324 4 END;

325 3 DO; /* IF CA-LED TO HSNP OUTGOING NET CH B TABLE /

326 4 TXO2NS = TXO2NS + FRA,-SiZE;

327 4 IF TX02NS >= TX)2SZ THEN /* IF TABLE WRA J/

328 4 TXO2NS = 0;

32- 4 END;

33' 3 DO; /4 I
T 

CALLEL) TL. HSK NETWORK TO LOCAL TABLE /

33; 4 NTLhC S = NTLCNi + PACKETSSIZE;

332 4 IF NTLCNS >: NTLCSZ THEN

0 '3 4 NTLCNS : 0;

334 4 END;

335 3 DO; /* IF CALLED TO HOUSEKEE
- 

LO''.,,L TO NFT TABLE 4/

336 4 LCNTNS = LCNTNS + PACKETSSIZE;

337 4 IF LCNTNS > LCNTSZ THEN /* i;7 TA-LE W' .
' 

.'

338 4 LC"4TNS = 0;

3':) 4 END;

34) I ENE;

"11 2 ELSE HSKPIERR = HSKPIERR + 1;

342 END S S $TAB$HSKP;

PR)'EDURE BJILD$1$m,,: TRh'SFORM A PACKET INTO AN I FRAE.

THE PURPOSE OF THIS PROzOURE IS TO TRANSFORM A PA:,El OF DATA

DELIVERED FRCM T+7 LOlAL SIDE OF THE UNID INTO AN I FRAME TO BE 
0

L.AE' INT.)

ONE OF THE OUTGOING NET TABLES. THIS PROCEDURE ADDS ON ThE TWO HEADER

BYTES: ADDRESS BYTE AND COATRh.._ B)TE.

INPUT THIS P'..) 'EDURE RECEIVES A TWO CHARACTER ASCII VALUE IN)ICATING

THE LOCATION 0; THE OJTGO'NG NETWORK PORT WHERE THE NEWLY CREATED I

FRAWF_ IS TO j.- "LACED.

PROCESSING THE PROCESSINI BEGINS WITH THE PASSING O(- THE TABLE WHERE THE

H - 19-

. .. '-. .
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289 4 IF T24-- >- TXC2SZ THEN /* I' TAB.E WRAP */

290 4 TXO2NE = 0;

291 4 END;

292 5 DO; /* HSKP NETWORK TO LOCAL TABE /

293 4 NTLCNE = NTLCNO + FACKCT$SIZE;

294 4 IF NTLCNE >= NTLhSZ THEN / T r TABLE r /

295 4 NTLCNE = 0;
29?l. 4 E'0;

237 00; /* HSKP LOCAt. TO NETWORK TABLE /

293 4 LCNTNE = LC',TNE + PACKETSSIZE;

299 4 IF LC'1,TNE >= LCNTSZ THEN /* IF TABLE WVAP /

300 4 LCNTNE = 0;

301 4 END;

302 3 END;

303 2 ELSE HSKPSERR = HS'P$ERR + 1;

304 2 END LDSTABSHSKP;

PROCEDURE SRVCSTAB$HSKP SERVIE T ARE HOUSEKEEP

THE PJNPOSE OF THIS PROCEDURE IS TO HOUSEKEEP A SPECIFIED TASLE AFTLR

SERVICING (<EM01ING EITHER A PACKET OR FRAME).

INPUT THE INPUT IS AN INTEGER VALUE INDICATING TE TABLE REQUlRINC

H)JSEKEEP I NG.

PROCESSING THE PROCEDURE DETERMINES THE TABLE TO BE PRo:rsL' ;N-

THE NEXT BYTE TO BE SERVICED POINTER BY AA PACKET 0-, F I 3'Z, A':

ADJUSTS FOR TABLE WRAP IF NECESSARY.

OUTPUT THE SPECIWIED TABLE HAS ITS NEXT BYTE TO B SE'7 i_

ADVANCED BY THE LENGTH OF A DACKET OR FRAME.

INTERFACE THIS PROCEDURE IS CALLED B) PRO :E.:JRE kOJTESi AND ROJ-c$JLT.

NTES: NONE.

305 1 SRVCSTAB$ISKI: PROCEDURE(TABLE) REENTRANT;

30 2 DECLARE TABLE BYTE;

307 2 IF TABLE >- I AND TABLE <= 6 THEN

308 2 DO CASE TABLE;

309 3 ; /* ZEROTH ENTRY IS NULL AND AN ERROR ,'

310 3 DO; /" IF CALLEO TO HSKP INCOmING NET CH A TAB,.E - /

311 4 NTOINS = NTO1NS + FRAI $SIZE;

H -is
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266 2 END DETSDEST$,t;

PROCEDURE LD$TA8$rSK' LOAD TABLE HCrJSEKEmLNO

THE PURPOSE OF THIIS PRIOO)JRL S 1O HOUSEKEEP A SPECIFIED TAKE AFTL

THE LOADING OF A PACKET OR A FP,&.

INPUT THE INDUT IS A4 INTEGER VALUE INDI CATIN, THE TABLE RE:) 'f,:W6.,

HOJSEKEEPING.

PROCESSING THE PROCEDUz, DETERMINES THE TAKE TO BE PROC"SSE., Ah"&%,L

THE NEXT EWTTY BYTE POINTFR BY A PACKET OR FRA: SiZE, A', ADJUSTS

FOR TABLE WRA
P 

IF NECESSARY.

OUTPUT THE SPECIFIED TABLE HAS ITS NEXT EI, rY BYTE POINTER ADVANCES BY

THE LENGTH OF A PACKET MR A FRAME.

INTERFACE TH!S PROCEDURE IS CALLED BY PROCEDURE ROUTES I,,.

NOTES NONE.

267 1 LDSTASHSKP: PROCEDURE(TABLE) REENTRANT;

263 2 DECLARE TABLE BYTE;

269 2 IF (TABLE >= I AND TABLE <= 6) THEN
270 2 DO CASE TABLE;

271 3 /* ZERO CASE IS NULL. AND IS AN ERROR CASE */

272 3 DO; / HSKP INCOMING NET CH A TABLE */

273 4 NTOINE = NTOINE + FRAME$SIZE;

274 4 IF NTO1'4 -= NTO1SZ THEN /* IF TABLE WtRAP w/

HE75 4 NTINE LW;RA "
276 4 END;-•

277 3 DO; /* HS-;KP INCOMING NET CH TABLE */

27B 4 NTO2NE = NT02NE + FRAME$SIZE;
279 4 IF NTO2NE >= NTO2SZ THEN /* IF TABLE WRAP */

280 4 NTO2NE 0;

281 4 END;

282 3 DO; /* HSKP OUTGOING NET CH A TABLE /

283 4 TXOINE = TXO1NE + FRAME$SIZE;
284 4 IF TXO1N- > TXO1SZ THEN /* IF TAKLE WRAP *

2 4 TXO!NE 0 ;...

26 -4 END;-

27 3 DO; /* HSKO OUTGOING NET CH n TAKLE/
28:s ,A TX02NE =TXO2N[ + FRAMJE$SIZE;-'i. "

-:- 7:
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INTO T.IL NETWORK.

THE PURPOSE OF THIS PROCEDURE IS TO DETERM'.INE THE OUTGUING NETWORK

CHANNEL FOR THE PACKET LO-ATED IN TABLE LCNTTB.

INPUT < THE INDUT IS A TWO CHARACTER ASCII VALUE INDICATING THE TABLE

REQUIRING EVALUATION. >

PROCESSING THIS PROCEDURE CALCULATES THE NU',AER OF HD.S REDU;IRED TO GO

FROM, THIS UNID TO THE DESTINATION UNID BOTH RIGHT AND LEFT.

OUTPUT THIS PROCEDURE RETURNS 'CA' IF THE DISTANCE IS SHORTER GOING O.'T

THE RIGHT RING AND RETJRNS '2B' IF THE DISTANCE IS SHORTER GOING OJT

THE LEFT P*NG.

INTERFcACE THIS PROCEDURE IS CALLED BY PROCEDURE ROUTEjIN.

NOTES I. THIS PROCEDURE iS A PRIMI TIVE ROUTING ALGORITHM THAT JUST

CALCULATES THE PATH DISTANCE BOTht RIGHT AND LEFT.

2. THIS PROCEDURE DOES NOT TAKE INTO ACCOUNT ANY FLOW CONTROL.

242 1 DETSDEST$LN: PROCECURE WORD REENT-?ANT;

243 2 DECLARE DESTINATIONSUNIO9 INTEGER, ,.

DI STANCESLEFT INTEGER,

DI STANCESRIGHT INTEDER;

244 2 DU-STINATIONSUNID INT(LCNTTB (LCNTNS) AND O'H,;

245 2 IF DESTINATIONWSN!D >= INT(THISSUNIDSNBR) THEN DO;

247 3 CALL SENDSEI(@TP$34, LENGTH(TP$34));

249 3 DISTANOESLEtT = DESTINATIONSUNID - INT(THISIUN;DSN2,-

249 3 DISTANCESRIGHT = INT(THISSUNIDSNBR) + (INTSNETWOR'.SOOE) -

DESTINATIONSUNIL) -t );

250 3 END;

251 2 ELSE DO;

252 3 CALL SENDSEL(@TP$35, LENGTH(TP$35));

253 3 DISTANCESLEFT = lNT(THISIU'0DSNBR) +

(I NT ( AX$NE TWORKSCODE 7 - DEST NA' I ONS J,, + 1);

254 3 DISTANCESRIGHT = DESTINATIONSJNI) - I'(THSSJNICSP1);

25'; 3 END;

256 2 IF DISTANCESLEFT >= DJSTANC,.ESRIGOT THEN D-;

258 3 CALL SFI"SEQ(@T=$36, LENSTH(TPS36));

259 3 DESTINATION = 'CA';

26) 3 END;

261 2 ELSE DO;

262 3 CALL SEN9SEQ(OTP$37, LENGTH(TP$37));

263 3 DESTINATION = 'CB';

264 3 END;

265 2 RETURN DESTINATION;

H - 1G
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PROCEDJRE DET$D~rSTWO DETERMINE DEST 07 INCOING4, FRAM~ FRY),P CHANNEL 6

THE- PURPOSE OF THiIS PROCED!IRE Iz TJ DETERM!NE1 THL DESTINATION Oc A

SPECIFIED INCOMIN'G FRAME COMIING INTO OHANYE A (2).

I NPUT THE INPUT IS AN INTEGER VA UE INDICATING' THE TAlN'LE LOCATI'

OF THE FRAmE TO BE EVALUATED.

PROC--SSING THIS PROCEDURE LOU-S AT TH7E FIRST BYTE OF THE NETWOR1. IN UT

TABLE (NTOIRX) SERVI:INC CH A AND DETER-MN-S IF THE DATA IRMES
DESTINL)D FOR THIS PARTICULAR U141D OR~ SOlE OTH-L I~ rD I IT GOIES TO
THIS J10O, THEN 'NRU, IF TO SOME OTHER UNIE, THEN 'Y"..

OJTPUT THE PROCEDURE OUTPUTS A TWO CHA'iACTER ASCI I VALuE7 INDI'CATIN.41~j

TABL-E O CHANNEL DESTINAT ION OF THE FRAME.

INTERFACE THIS PROCEDURE IS CALLED By PROMDURE ROUTES IN FOE' 1.NFULT

FRAE S .

NOTE S 1. FOR THIS PROCEDURE, S FRAMES DESTINED FOR THIS IJNI, AR-- N'.

218 1 CETSDESTSONE: PROCEDURE WORD REENTRANT;

*219 2 IF (NTOIRX (NTO1NS) AND OFH) = THISSUNIDSNBR THEN4 00;

221 3 CALL SENDSEQ(@TP$30, LENGTH(TP$3O));

0222 3 DESTINATION = 'NE';

223 .5 END;

224 2 ELSE DO;

2Th 3 CALL SENDSEQ(@TP$31, LENGTH(T-S3))

226s DESTINATION = INN';

227 3 END;-:

*228 2 RETURN DESTINATION;

229 2 END DETSDEsTsoNE;

230 1 OETSDESTSTW): PROCEDURE WORD REENTRANT;

2A1 1 (NTO2RX (NTJ2NS) AND OFH) = THIS$0NiDSNBR THEN DO;

233 3 CALL SENDSEQ(@TPS32, LENGTH(TPS32));

234 3 DESTINATIOIN = 'IL-1;

235 3 END;

235 2 ELSE DO;

237 3 CALL SFNOSI:[)4TPS33, LENOTH(TPS33));
2553 3 DESTINATION =IN'

239 3 END;

24'j 2 RETURN DESTINATION;

241 2 END DETSDESTSTWO;

PRCCEDURE DE1TS,1I: 1 V-N DETERMINES DESTINJAT ION OF AN OUT,-,;N, PA2,,cT

H -15
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THE PURPOSE O THIS PROCEDURE IS TO PRODUCE A TIME DELAY TO BE USEJ 13ITWEEN
5S'fCSS!VE TRANSMISSIONS OF I FRANCS OUT OF CH. A WHEN A VALID)

AE KNOW.ELUDEMENIT HAS NOT BEEN RECEIVED.

IN"DIT NONE-:.

PRDCESSIN - THE PROCEDURE BEGINS BY CALLING THE (ASSEMELY) R.)JTINE SrCrCE
WHI1CH INITIA-LIZES AN'- STARTS THE CTC CHANNEL ix. EACH TIM7 THE- CTC RUNS
OUT, ITS INTERRUPT ROUTIN4E (TOUTCA) INCRECNTS THE GLOBAL VA"'IASL-E
'CTCN3A'. WHENEVER THE CTC'IOA VALUE IS GREATER OR EQCIAL TO THE GLOBA-
VARIABLE 'MAXNO'I', THE ($LOF5AL VARIAP-E 'TICA' IS CHAN3ED TO 7-RJL.

OjTPJT - THE OUTPUT IS THE VARIABLE 'TINIEHA'. WHEN TRJE THE TIME LELA!
SEQUENCE IS COMPLETE.

INTERFACE - THIS PROCEDURE IS CALLED FY THE PROCEDURE ROUTESOU'-T LOCATED

WITHIN THIS SAME-- MODULE. THIS PRO:CEDURE CALLS PROCEDURE STCTCA W-li;H'

S LOCATE-) IN THIS PROGRkAM.

N NCT E S: 1. SFE PROCEDURE STCTCA FOR AN EXA41LE OF COALCLILAT!N43 THE
PPROPRIATE TIME DELAY.

2. VARIABLES TOUTCA, CTCNOA, AND MkXNOA ALLOW CHANNEL A TO BE

INDEPENDENT 07 CHANNEL B WHEN CONSIDERING TIME DELAY TO AN
ADJACENT UNID.

198 1 TIMESLIELAY$CHA: PROCEDURE REENTRANT;

199 2 IF TI MCHA = TRUE THEN
2c0 2 CALL STCTCA; /* IF TIMER IS NOT RUNr,'lr3, THEN STI.RT IT ~

EL SF
20 1 2 CTCNOA = TCNQA + 1
202 2 IF CTCNOA >MAXNOA THEN DO;
204 3 TINC-HA =TRUE;

205) 3 CTCNOA =0;

206 3 END;

20 27 2 END T I W.SDELAYSCHA;

2CS 1 TIMESDELAY$CHPE: PROCEDURE REENTRANT;

209 2 IF TIMCHB = TRUE THEN

"10 2 C;LL STCTC6; /* IF TIMER IS NOT RUNNING, THEN STAFT IT *

ELSE

2'-l 2 CTCN01D = CTCNOB 4 1;

212 2 IF CTCNOB >= MAXN313 THEN DO;

214 3 TI 4CHB = TRUE;

-TCNOB = 0;
*216 3 END;
*.217 2 END TIMESDELAYCHI;

PROCEDURE DETSDEDSN EEMN ET0 INCOMING FRAMiL FROM CHANNEL A.

H 1 14



PL/M-B6 COMPILER UNID II NETWORK TEST PROG*.t%, 3) SEP 84

177 END ASCSHEX;

178 1 VALIDSHEX: P(,()C1-OURE (H) BYTE;

179 2 DECLARE (H, 1) BYTE;

13) 2 )0 1 = 0 TO LAST(ASCII);

I3, 3 Ic H = ASCII(I) THEN
182 3 RETURN TRUE;

183 3 END;

184 2 RETURN FALSE;

185 2 END VA. I D$'EX;

PROC:Ejx L SENDSEQ SENDS DATA TO LOCAL MONITOR FOR TLSTING

THIS PROCEDURE TAKES A MESSAGE STRING AND OUTPUTS IT TO THE

SYSTEM CONSOLE.

1lu 1 SENDSEQ: PROCEDURE (MSG, TOTAL);

187 2 DECLARE MSG POINTER;

188 2 DE'.AlAE TOTAL WORD;

I 0189 2 CALL DQSWRITE (WSCONN, MSG, TOTAL, @STATUS);

190 2 CALL ERR$CHK;

191 2 END SENDSEQ;

DUA',Y PROCEDURES FOR ACTIVATING THE HARDWARE ANO SOFTWARE TIMERS
LISED IN THE TIMESDELAYSCHA AND TIMESDELAY$CHB PROCEDURES.

192 1 STCTCA: PROCEDURE;

193 2 TIMCHA = FALSE;

194 2 END STCTCA;

195 1 STCTCB: PROCEDURE;

196 2 TJMCHB = FALSE;

197 2 END STCTCB;

PROCEDURE TIME$DELAY$CHA PRO')JCES A DELAY OF TIME FOP CHANNEL A
TIMESDELAYSCHB PRODUCES A DELAY OF TINE FOR CHANNEL F

H -13
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145 2 NTOINE = 0;

146 2 NTOISZ = FRAMESTABLESSIZE;

147 2 NTO2NS = 0;

14 2 NT02NE = 0;

149 2 NTO1SZ = FRAME$TABLESSIZE;

150 2 TXOINS = 0;

151 2 TX01NE = 0;

155 2 TXOISZ = FRA$ESTABLESSIZE;

153 2 TXO2NS = 0;

154 2 TX02NE = 0;

155 2 TXCO2SZ = FRAME$TABLE$SIZE;

156 2 LON TNS = 0;

157 2 LCNTNE = 0;
156 2 LC':4TSZ = PACKET$TABLE$SIZE;

159 2 NTL-CNS = 0;

163 2 NTLO'E = 0;

161 2 NTLCSZ = PACKETSTAB"L$SIZE;

162 2 END INIT$NSTAB;

PROCEDURES TO CONVERT HEX TO ASCII FOR USE WITH DISPLAYING A PrAME

163 1 HEXSASC: PROCEDURE(B) WORD;

164 2 O:CZARE B BYTE;

165 2 DECLARE W WORD;

166 2 = ASCII(SHR(B,4) AND OFH);

167 2 W = ROL(4,8) AND OFFOOH;

168 2 W = W OR AS2II(B AND OFH);

169 2 W = RSL(W,B);

170 2 RETURN W;

171 2 END HEXSASC;

172 1 ASCSHEX: PROCEDJRE(C) WORD;

173 2 DECLARE C BYTE;

174 2 IF C <= '9' THEN

175 2 RETURN DOUBLE(C-30H);

EL SE

176 2 RETURN DOUBLE(C-37H);

H - 12
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r] 115 1 DEL ARE TP $n9(*) BYTE DA A(CR,LV,

'TP$99 ACK TRUE);

116 1 DECLARE MSG1(*) BYTE DATA(CR,LF,

'Do you want tc load the test message? '1;

117 1 DECLARE MSG2(*) BYTE DATA(CR,Lr,

'Do you want to stop the tes+? 'J;

118 1 DECLARE MSG3(*) BYTE DATA(C,,L,

'How mant packets to load (1-9)? ');

119 1 DECLARE MSG4(*) BYTE DATA(CR,LF,

'Send to which UNID (I o, 3)? '1);

120 1 ERR$CHK: PROCEDURE PUBLIC;

121 2 IF STATUS <> 0 THEN /* <> 0 IS AN ERROR '.

122 2 DO;

123 3 CALL DQSDECODE$EXCEPTION ( STATUS, @STATUS$PTR, #STATUS);

124 3 CALL DQSWRITE (WSCONN, @STATUS$TR(1), STATJSSPTR(O), OSTATJS);

0 125 3 CALL DQSW-?,!TE (W$CONN, @ORLF, 2, @STATUS.,:

126 3 CALL DQ$EXIT (0);

127 3 END;

126 2 END ERR$CHi;

i 129 I INITSN$TAS: PROCEDURE;

/* VARIAS-ES FOR NETWORK CHANNEL A */

130 2 SEQ$SITSA FALSE; /* MOD 2 SEQUENCE BIT */

/* VARIABLES FOR NETWORK CHANNEL B */

131 2 SEQSBITSB = FALSE; /* MOD 2 SEQUENCE BIT '/

/* VARIABLES FOR BOTH NETWO.k, CAANNELS *I

132 2 INPJTSSEQ$BITSA = FALSE; /* SEQ BIT GOING INTO FRAML */

133 2 INPUT$SEQ$BIT$B = FALSE; /* SEQ BIT GOING INTO FRANE /

134 2 THIS$SEQSBITSA = FALSE; /* CURRENT SEQUENCE BiT *I

135 2 THIS$SEQSBITSB = FALSE; / CURRENT SEQUENCE B11 */

136 2 TIMOHA = TRUE; /* FLAG FOR CH A WAIT LOOP /

137 2 TIM4CHB = TRUE; / FLAG FOR Ch B WAIT LOOP /

138 2 CTCNOA = 0;

139 2 CTCNOR = 0;

140 2 FOREVER = TRUE; /* FLAG FOR 91.IN LOOP m/

141 2 MSGNJ . = 0;

142 2 RETRANSSA = 0;

143 2 RETRANSSB = 0;

144 2 NTO1NS 0;

H - 11
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'TPS36 DEiTINAT ION, IS CWNW. Al);

91 DECLARE 1t9$37('I BYT. DATA(CR,LF,
I'TP$37 D~TNTI0N1 IS CHANNEL B');

92 1 DECL.ARE TPS38(*) BYTE DATA(C;<,LF,

'TPS 38 BJILDIND I FRAM-- FOPf C-IAINEL- A');

93 1 DECLARE TP$39(*) BYTE DATAOR , LF,

ITPS3g B I LD I N,3 FRAM.- FOCP CHANNEL B');

94 1 DECLARE TI40(') BYTE D/.TA(CP.,LF,
ITOS40 BJILDING S riNAm1 FOP- CHkNNEL A');

~E I DECLARE TP$41 (1) BYTE )ATA (CR,LF,
'TPS41 BU; LD I~ NS FRANC. FOR CHANNEL B)

96 1 DECLARE TP$42(*) BYTE DATA(C--,L-F,
'TP$42 ENTERING PO2TESOJT PROCEDURE');

A9? 1 DECLARE TP$43(*) BYTE DATA(C R,LF,

'TP$43 END Or RO'JTE$IN - ROJTESOPFI .i3Y"');

9c 1 DE.CLARE T- $44(*) BY'TE DATA(CR,LF,

'TPS1 HAVE EXITED ROJTESIN - ROJTE-$0kj LLOY'',C,LF);

9;DCARE TP$45(*) BYTE DATA.(CR,LF,
'TP$45 DATA IS NT01RX TO NTLOT9 TRANSFER');

0100 1 DECLARtE TP$4r6(*) BYTE DATA(CR,LF,

'TPS46 DATA IS NT02RX TO fNTLCTLO TRANSFER');

101 1 DECLARE TP$47(*) BYTE DATA(CR,LF,

'TP$47 ERROR: UNID DESIGNATION > V'X$NETWDR':CODE');

102 1 DECLARE TP$43&) BYTE DATA(CR,LF,

44 TP$48 ERROR: UNID DESIGNATIO:1 > 1W$$NETwDRKSC7OrDE');

103 1 DECLARE TPS49(*) BYTE DATA(CR,LF,
'TP$49 IN:1UT SEQ$I3ITSA = 1');

1041 1 DECLARE TP$5O(*) BYTE DATA(Cii,LF,

ITP$50 INPUT SEQ$BIT$A = 0');

105 1 DEC;LARE TP$51(*) BYTE DATA(CR,LF,
'TPS51 INPUT ScEQSBITSB = I');

lOGi I DECLARE TP$52(*) BYTE DATA(CR,LF,
ITPS52 INPdT SEQ$BIT$B = 0');

i1107 1 DOCLARE TPS53A(*) BYTE DATA(CR,Lr,

'TP$53A GENERATING I FRAWE BACK TO SENDER');

108 1 DECLARE TP$53B(*) BYTE DATA(CR,LF,

I'TR!$53B S FRAM E I14 NETWORK AN)D DI SC^ARDED')

109 1 DECLARE TPS53C(*) BYTE DA-A(CR ,LI',

'TPS53C GENERATING S FRAME BACK TO SENDER')

110 1 DECLARE TP$54(*) BYTE DATA(CR,LF,
'TP$54 L0AOE:) TESI PACKET IN LCNT-TB');

Ili 1 DECLARE TP$55(*) BYTE IATA(CR,LF,

* TP$55 READING NTLCTB PACKET TO CONOUT');

112 1 DECLARE TP$56(*) BYTE DAT.A(CR,LF,

ITP$56 RETRANSSA >= 10; DUM~PED' FRAML');

113 1 DECLARE TP$57(*) BYTE DATA(CR,LF,

'TPS57 RSTRANS$B >= 10; DUM'-LU FRAME');

I1 DECLARE T,"S53I) BYTE DATA(CR,LF,
Tp $ S A'X A TRUE');
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a43)3 2 u6 )'L AN-E;

59 35 /' Z~, I' 14JULL GAo~L

440 5 DO;

141 4 IF I(GUH0)NI. - I-Xt.INS~) >~FRAPIt., L) umf.

ThU IqS >$ [.j:UINL) *IHN 00;

44 DO INDEX 0 F.) (I3..LE- 1);
4414 6 ALFUk.1 iNjX) .lOITX(TQI1H3 - INDEX);

44) b END;

/* 91- THE ACX FR(AME ,

.1413 b CALL tCib.LU1SP9.03, LNY(V,0)

4 )J 5 FL$C DO;

451 11 IF (ADx(4)I~ AN)) 20H1) - 2011 I,fl-N '* Sk I HE S51:311 *

l)2 6 INPS.LQ$61T -CUL;

419 CL.SE I NP sCQ$,3Ir v AL CL-;
-494 4 CALL L1U I L D $ L , iF I ME ( I , 1I' S S EQI'sI T;

4' CALL. SLIUL,1I;41H$23C, LENGrtl(TP$2-3C));

499t u CALL ),LNDSEQ(wRH$S , I1 L)401h( I)'$53A))
Vj1 o 1 N ( NT0 NL[ ~4- z R1. (ADDI4(O4 I 0IN), 4); /* .WAP FRAME IC-A0,.o

4-,,0NTAN bI ) AUR(OT4IGIN +- 1);
~) 6 ,)31IkX(NroINV + 2) ADDROR14IN f 3); /* 9p.AP iLA~tK'LT HLADER

.16,) NTj'R~X(N]J1I:C + 3) , ADUF)I<(ORIUIN + 2);
iol 6 0)0 (VADLX 4 TO (ff.Ak SS I.-L 1) ; /* SWAP VATA
4

t,2 I NTOI41NfOIWL INDEX) ADI4kt()RlUIN + INDEX);
4o' / LID;

DO0 INDEX 0 To 3; /* SWAP IP DLSf & SOURCL
-1o ,'NI:iU41INE + INDEX + 19) ADD4(ORIGIN + INDEX5 + 23);

lru 7 NTUI<XLN4[IINL - INDEX + 2.3) =DR.)II + INDEX + 19);
AbI 1 1 1)

lo~ 6 CAL). LUS tAb$IISW( I

4,, ~LND;

411 4 LNU; /* CASE =I

*412 5 UO;

4') 4 1, f 1>50 ,NE - TX02NN9I >- FdAkfrS 5 JZE Ok
(T \02NS > I 40z'JtL I OlitN iLU;

41 P) O3 INO0 X =0 TO (FRAMIE$ SI ZE - I I

4/,- AL01 (I NUEAI N FD2TA(AQ-NS I t4DLX

-171 oEND;

417li lt IFADUl/(OIIA +- I) AAD Bud1) z80H1 T11LN DO;
I' Du,4' IiiL ACK FRAMEI '

4) 0 CALL tEN J {UPS$'U3, LLN6 TH is tP550a

.1. 9EL 00;

it
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4933 6 I r (ADDR(O I GIN 1 ~* 4 21) P.-i m 01 ',mimN /s: r Tt E sr ) 9 1 r

494 6 I!JP$SE(Q73I T T'30E;

485 6 ELSE IrPsEQ$131T F ALSE;
486 0 rkALL B(IILD SSFRAME(2, INPS'rQ$HRIT);

4'37 6 CALL SFNI)SCQ(@TP%53C,LEGb(V 'C;
4911 C, "ALL Sr.NDSf:Q(.TP$53A, IuvtJ<4(Tv$5 3A)1

4(30 6 Nf02RX(Nr'12'4E) = po0L(ADnR(9rM';iJ), 41); 1' SWAP cVPAMI- 1LA.'"'

4)0 Nr021RX(NT02NE + 1) ADDR(ORIGIN + I);

491 6 NT02!]XVVQONE + 2) AD)DR(0D GIN 4- 3); P~ SWAP PACKlI- rPL]

*IQ2 6 Nr)iM4 PIT0.2NL- 3) ADOMORYIGIN + 2);

493 6 00 INDEX = 4 TO (FRAMES11C 1)B; '" ;P DATA
494 7 NI)2'1 .NT0?1]F + INMXE) ADD 7(OF,"!'l + INDEX);

496 6 DO) INlEFX 0 TO 3; /*4, W pP DE:5V % SOIJF)3' 1

40 7 7 NT02RXVN1Ti2rN - IN[DEX + 1n) =ADDRU(9211? 4- INDEX + 23);

49,)1 7 NJT)2PX(INTD)2tNE + I NDEX + 2 1 A.)Dr0P(f! '3IN I NDVX t I);

0)9 -7 END;
",01 6 CALL LDTD13:(2

501 6 171 1 ;

50 'C? END;
503 4 END; /4 rA3F - 2 "1

1). END; /* CASE( TARI-E I/

K5 2 END SERV IGE$I.CIOP;

1106 1 SPERY)VI-,- ITSA: DROCI:1DIJRE-;

107 2 CALL SCRV 1 T:-00P (I

111 L END SER I CES CiI T SA;

I31f) 2 CAIJt 'E?1113 I 0CF(2);

"1 2 NO) S1-RV I,-E$Xv1IT$R;

' 'FDLRI-.OAD) AI1] Vi 4AB

rA'4u3 PP0CEDIJPES k'L IISIED TO I"JT A f SSA,-K itr ')TD HE.CNTT B TAItIl All'

wR I E 0O THE CRT A 'S rF 1 q ri-i i~Ti-(, r- rAP1-'

I I O-V': PP*O 'Fn IF. )E S $J'1

S1 3 Y'(LAPi! I I:.~ JTUOFP;

I s 3~ Cr TF3(L' o- : 'N xl
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,)1 3 E$ WD;

/* PACK-If HLADE? ~I/
~. ~ rI r)(LuNTNE) L.~Lt.IjUND) ANDJ[ 0CMI o. I i;

/* DE~ST =1I, '_H -I

~iJ 2 1C t m21ri 4 +) I il H £jI Oi9W A14D OFil) OR 1OFI;

/* SOW; - 5, CH I ~
/* Wi SOJRC6L oICAoiLAR'

')z0 2 LCN I [t3 (L UUJiI L # co) 10iON; /* Cf )i, CC I

I LIJFTI3(LCNINE r _ 0 (iHI SiUN I DSINLR AND UHI1-) OR UON;
/* N; .5, HG(L) 6

L2 .' 1 1 b (LUN iNIL + 21) I i; /* HCH) 0, P,(O) /I*
Is 2 L.CNIIL(CNT 22) OOH; I~PC(1 0, PC(2) 0 ~

/* I P 0) c- S I INi10. 4 HLADLN
524 *?I.21 N(L.N4L+ 23) 17OH; C/ 1 = 0, CC

11 11 ).I3(LCNN +, 24) Q-04 WE 5ST$UN ID ) AND) 01 D 63)H;

./ AJ Ac = , HC(L) -~6/

2 2 LCON flICCNrNC t25) 7011; !/* H200r = 0, PC(0) 7/
'N/ 1 1.NII.iLO,14 t 2 001i; /* PC(I= 0, PC(2) 0 *

52 2 CAi.LI,1OV >9Ai CCG, 91 CN1IFOJNM 1 6.1), TCP$DAFA$SIZE);
5 2'It F'Tb.9d.'J 9 FHLN

~ ~J MSGNUM -0;

) 2LC;N T 13 L.I l > 1- 91) -0' + M.SGIU!41;
2 !SONUA M 4 UNLI:M + 1;

;5 2 CALL LD$rAB$)I5,.,,2;
:,'A L~ SENO EyWRm$54, L.NIqili(1P$54))

S2 LN.J LOAD);

I uiALi 1-,18: tI RUCLl)UtR ;

5I 2 It' ( NTLaIL -NICONS) -~PA AEW rIs j 0t ONiLN rcL rI

I ('Al, L SLND5LQ0d)P-V), LiJ4GTH( IWS55)
O,',ALL ctFN 3&LyhitILCTb(NTL(cNS 61),rI'l)sIL)

I t2'L )RV A FAJANSKP(5)
S LNJ;

5)5 2 LN U) (AU$ lA;

PR(t JRkL 1'NV I12 A.LV930iF I I F.(AML1 Il 1)fH- 14WUI TK, NW10 IAULI

Fat: PU P'0L Ot rfl 9) PHCCLDURC s W l IN TH IC 1- I RS I FRA4I 1; rHL
14 1-0 1IX, INTO.)T rx kiL6 AN)) HLTUON, A ro~r ii~LL VALUE It' fillNE

MA.~4  IN I rlE Tc[GL ABLE.

.44 1 F i NLj$ I I:,AAZ 'U LUFT(rLIL) I

'.4. N-(WLARL l~t

I(AAL$HLRItII0



FL/~4UN 1,)LL1 1 1 1Jat( I L JrKlST f 34.41, 30 !>O- U4

11 A' V I A, -IL ) BfY '

54 LCLA<tL I NULX 11 1J LuR

t)41 2 i-tAl. S I . hWk ML;
~.'4s 2HAVL.$IFRAA4z FALSE;

fl9 2INDL( -: L);

CALL FABLE;

t51 5 /* ZLRO I S NOLL '

P 2 3DO;
S,35 4 D)U WHIILL CiAM2SILlE;

IF ((IXINE - IX0INS - INDEX) >" FRAMESSIZE) OR

urXO1NS i- INDEX) > T/XOINt) THlEN D0;
Ss 5IF (NTO1T(T OINS + INDEX 4- 1 A40L 50H) OH

WELN DO; /* iVE AN INFORMATION FiIANE

"d 7 HAV: $) i FhME =TRUE;
!)~59 7 F-RA.141$THE - FALSE;
-)uo 7 END;

ELSE

HAVES IF. A:4L FALSE; /* HiAVL A14 S FRA,'t -
562 -) 6 NU;

~ - )., )LL~ji JO~;

56 1 6 HIAWI$ 1; AML = FAi-SL;

565 6 Fl~AfrlE$Tlv5.. FA',LSE;
',r [lEND;

Ib INDLX IN0LX + FA4$IE

S [EN.); P DO) WIIILL INRAmESTHERE ~
sU' I U40~; /* CASE FABLE 1I~

511 430WW

1 2 5 1IF C((TAkJ2NL - I ,32I4 - 114DEA) znICAf_$I .L) OR

M0216 + I NUL > TX04NE) CIIN DO;
1/4 0 1 (eI.)'MKiU2WJ INDEX + 1) A1ND 8HH OH

IIIEN L86; /* HAVL ANI INFORMATION FI<X42 t

5// 7 V, L$ Ilila. F ~ALS.E
5/d 1 ENOL,

LL

) i u HiIL$ Ih,<A(I - 1AL SV; /* HAVE AAI S 11-AMEW

.j3) U LAU;

581 5 LLLI. Do0;

IIAVL$P-rNANL FALSE;

H 2 27
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L 35 5 1 N)LX -IIIJLA VRAMLSSI LL;

, to 1END; /* DO wrlILE FRA4,1$ I1HLW /

)d) 2 I4LTU~ktl IAVL I FI Af1;

r)o,:AlUI. L ICE RLSETS rnANSMI I I FR~AME FLAG. fvH OdUNTER~S

IIE l'UirPOUL OF I-I S PROCEURE 1isT iIEsL r I'HL TRAN'1MT I FtKAM

[L. ,3S ANO COLNIlERS Aft' (.ALL THE APPROPRIATE SRV-C3TAB$liSKP ROUrINC.

I P I ~Z -ROCEUJRE k -BE

'2 2 )La1.Ar<E rAO .11'

0IF ([AcfLL> 3) ANu) (rAtALE 4) THEN DO;
5CALL SRVc,'SIAi3HSKP(TABLE;

t)0 CAS E 'Ai;

1O / /* .110oCH cJNTRY IS NULL AND AN ERROR ~

Se59Jd 4 * /* FwST ENTRY IS NULL AND A14 LRRtG P

)9~ 4 * /* SECOND ENTrY IS NULL AND0 AN E<RO0 ,

uG 4 DO;

CITCr4OA J;

0' '<2 IlANSSA -0;

604 END;

r,)u TIM,;Hr3 IR~LE;

.cd '<LTIANS$i 0;

f~o 4 /* LNL' CASi '
tjl I EN;); /* LNL) IF ~

Pl-:UCLbI)m hRUU I:- I 1i< ij it-~ HiAJKE rS I I JL II TtIEI1 CHAN A OR CHAN t3

Il 'J < '0) L 0F fl-I IS [Ijt L I r C R)U I E PACrL IS FROM [HL NE TWURrK

H'W1 IA6LLES 1.) It 1, I lrOT O~UIO JAHLE. I r 1111AFES IHE UOILOINO; OF AN

IrIFhACF.N ;WI.J.I1':1 )t 000k I FRX/t ., T AL!,O I NSURES rulE '< <

1 28
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SEyULN'2INC; JI" 6YtA~ r) ilL USE Of I.IQLULJ 2NUIRULNLINO SUit%ic;.

DA.)A PACNCTS OR FRAMES AREC HOITLLJ VIA EVALUAT ION OF N1lRtX ANU I4TH2RA
PU I NFITIS AND FRAME iILAkiLkRIE I NO I NF~iMAT ION.

PRjCL S I NG
THE 'OC~ CH-E,XS NTOlik. AND NtU2IlX POINTERS Fk, ;)'"Oit A0R IVAL. IT

THL-N DLIERINES IF THE FkAME IS Ds[ ilL.,) OR TIS UNID OR ANO)THER 01110. IF
I JfH AIjo rHLz UN I u, THL i JQO2WUk E S I MPLY RUVL' IF 10 HS'T LE NE rWUR. IFv
TH- I NCO11I NC FtAME WAS ON ClIA* A, THEN IT IS~ SUBSEQUENTLY TIRANSM I1-TD OUT

LHt . IF rHi- INCUR I NO FRAME WAS ON ChAII 3, THEN IT IS ROUTED OUT CHAN A.
nHiS o4ILL CRL ArE A OJALI- KING ON THE NE TWURK SI DE 01 TiE UJN IDS. ONE
m)RECTioIJ THL FRAMLS ,vvI COCKWISE AND THlE OTHER COUNTER CLOCKWI..

I ]-THE I101 AJG FR2 AAIS 01EST INEO FOR 1]HIS PART ICULAR UN II, THEN, 11
ULTER IRLS TFlL f I-PL JF FRAME. I F IT I IS Ali I F<AM.E, THEN ITV CALLS THE
I3UILUSSSRAME PRCL r) O PPCU IDE_ A POSITFIVE ACKNOWLEDGEMENT ANO iIHEN NOVIIS5
fill- FRAME TO TIE NE) WOR TO LOCAL TABILE MINUS THE FRAME HEADER. IF IT 15I AN
S Fi<A,14 , IEIN I T rc s rt TO SEE If: I T IS AN4 ACKNOWLEDGEMENT FOR I TS LAST
h VANSNIITIaL) I FA;4E. THK3 PROCEDURE DCC li<OCEDURE DETiuEST$ONE AN4D

DL I $i- r i Ao To 4t I-ERM I NE UE-ST INAYI ONl AND THlE M04b PhIK:,I2>ILJ( TO MOVE IHE
Fk DCf ;i' viEN TALtE.

00 PUT
THI S tPi<XCEDORE P1kObdU2E 1"40 OUTPUTS. THE F I lsT I S A FRAME FRO14 THE

NET"WOfRK SlDE DCSTINLU FUR ONE OF THE OUTGOING LOCAL CHANNELS.I T~l.- !CCCONH
OC TPUT IS A FRAMEL FI~j1k) rtHE NETWOR K DESTINED) FO R ANOIIIER UNID LOCATED ON 1HE
NE TvjtiI.

IllS PI(0(.LU1k IS~ CALLED IN AN ENDLESS LOOP BY lPxOCLOEi HAIN.

N') If 5: NONIE.

I 5 I Ru TES IN: I'Rk)(LuiO R,EN1HAN T;

(,14 25 IF C(N.0INE - NID1kS ) IRiAm~E$SiZE) OR (NTDit6 > NrIlNL) THEN DO;
/* SERVICL ClAN A ~

1) t LALE SINIDSQO-JPIS, LN IP5)
1l 7 3 IF (N)OIRX (NTO 11511) AND 08OH) 0130HI HLN DO;

/* HAVE AN S FRAME *
I LCAL.L SLND aQ(IlTP$O, LENGrHI IPSb));

620 4 IF CI IIX (N TO 1NS * 1) AND 02011) ' 020H1 THEN D)O;
/* CHECKS SEQUENCE BIT */

u22 CALL CNS a[PLENCITH(VPS9));
t,23 rHIISSLQ$131T$A= TRUE;

624 t IF TiHilSSEQ$BI ISA =SLQSDIT$A 'IHEN DO;

u~u o SEYSI IIA aNOT SLOB13 IV$A;
('2] t CALL INITACK(3);

6 2)3 6 CALL srtlDSEQ(dJPi-'u, LENGTrH(TP53));

621) 6 END;

If 29
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631 4 ELSE DO;

652 5 CALL SENDSLQ(vIP$IO, LEIIGTH(TP$1O));
55. STHilSSSEQUI TSA =FALSE;

t)34 5 IF THIssscQs!3iIIA SLQ$BI1SA THEN DO;
t, "6 6 SEQ$2I ISA =NOT SEQ$iD TA;
651 6 CALL INITACK(3);

65o 6 CALL SEND5ESQivTP$5G, 1LJGTH(1P$58));

6-1 6 END;

640 5 END; /* END IF XX 20H IV

641 4 END; /* END IF XX =80H ~

u42 3 ELSE DO; /* HAVE AN I FRA14E

b4i 4 CALL SENDSEQ(9fPSI1, LENGrHTP$Ilfl;
644 4 DESTINATION -- DET$DESTSONE;
645 4 IF DESTINATION ='NN' THEIN DO;

/* FRAME( DESTINED FOR ANOTHER UNID ~
o-li 5 IF (NTOIRX (NTOINS*J) AND 020H) =020H THEN DO;
6 49 6 CALL SENOSEQ(dTP$49, LENCTH(TP$49));

650o INPUT$SE'Q$I3IT$A T RuE; /* SEQibIT$A 1I*

S6 END;

652 5 ELSE DO;

u',3 6 CALL SENDSEQ(OTP'S5O, LENGfH(TPS5 O));

o5o4 o I tpuT$SLQ$.3IT$A =FALSE; /*SEQ$BITSA 0 *

65 6 END;

OSU SCALL BUILOiSWRA4E(l, INPU'I$EQ$t3ITSA);

6~' ~)CALL 1uIw,,EQ(etrpS6, LENO[H(TPS6));
uS SCAL iMOA2( aNruiRx (NIO1NS), NNT021-( ( FXO2NfE),

t,59 CALL LLD$fAI3HSKP) (4);

660 E Nbj; /* IF DEST ' NIl'

661 4 IF D)EsrINArION 'NE' THE14 DO;

/4 FkAW DESTINED FOR THIS UNID ~
uu! ~CALL SLWUSa(([IPi, LENWuTH(TPS7));

t)6t 5 IF (N1TOIRX WNlsI I AND O20H) z02011 THIEN DO0;
ht 6uu ) CALL cE14DSEQ(jjTP$12, LEN3TH(TP$12));

6671 u GIlDiSLQ$bI1SA [(ULL

ut6 6 'NO;
u' ,j ELSE DO;

u/O t, CALL sLNDSEQ(dil'S13, LEN6.,.r(P$I3));

6/1 b NUSE~3 $ FALSE;
072 6 ENID;

J> 5 CALL ISLJ I $S$FN<AM1U 1I, I NPUJT$ cEQSL T$A);

614 j CALL SENDSE(1P$45, LEN'J51H( T-$45)l

61 CALL f.OVB( 4NTO1RX (HYOINSt2i, ONTI-cr (NTECNE),
PAGYETSSL .E);

u /L CALL LOSIAL$1.SKP (5); /0 HSrKP 'NE' ~
6/?' 5' LND; /* ENO OF DESI z'NE' CONDITION
b Id 4 END; /* LIJO OF I FRIAMC
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u79 3 CALL SNVC$TAD$HSKP (1);
6U0o 3 END; r* END OF IF INTUTNE - NrO1NS) CONDITION ~

udl 2IF ((NTU2NE - NVD2NS) -~ FNAIAL$ILC) OR (NTU2N4S > N1O2NE) THUN DO;

/* SLRV ICE CHAN B/

683 3 CALL SEND',EQ(dCf 14, LEN61H(rPs14));
o84 3 IF (NTOO1RX (NTUo2N4 i1) AND 08CH) 08DM THEN DO;

/* HAVE AN4 S FRAME *
UdO6 4 CALL SENODSEyCJP$I7, LLNCTH(TPST7));

6U7 41 IF (NTO02RX (N 102lJS+tI) AND 02011) ::02011 THEN DO;
039 5 CALL SEN1DSEY(d1IP1I8, LENGTM(TPSTS));
690 5 iMISSSEQ$UIT$i3 TRUE;
69 5 1iF TH IS$SLQSDB - SEQ3$B T[HEN DO;

h6915 o SEYWLITSB = NOT SLtjS$IT~u;

094 6 CALL INITACK(4);

t/nt 6 CALL SLNOSEQ~dTPS59, LENGVH(TP$S59));

696 6 Ellb;

o97 D END;
ua 4 EL,, DO;

o99 ') CALL SENOSEQ(dTPHY1, LENGTii(Ti-S19));
700 5 THIlS$SLQ$BITSB = FALSE;
/01 5 IF THISSSEQSBIT$8 = SEQ$01T13 THL-N DO;
705" o SILQSE3IT$D Nor SEQ$BITSD;

1041 o CALL INITAOK(4);

/0O) 0 CALL SENDSEQIUTP$5o9, LLN.31H-(PS5Y));
/06 U END;
/D/ 5END; /* EIND 2DM CONDITION ~
Ob END; /* END 8UM CONDI ION O /

/9 3 EL.SE DO; /* HAVE AN I FRAME

110 4 CALL SENDSEQ(4TMS$2O, LENOTH(rPS2-U));

711 4 DESTINATION = DETSDES[$TWO;

/lL 4 IF DESTrINATION4 'NN' THLN DO;

/* FRAmE DESTINED FOR ANOTHER UNID

71.4 t5 IF (NTULT1X (NI-O2NS+1 ) AND 02DH) = 020H THEN DO;
/u u ; ( CALL SLNO)SEQC(tCPS51 , LENGTH (TP$5lI)I
/ ? 6INPUTSSEQibJ$ =I TRUE;

MO END;

I11;0 ' LSE DO;

7/20 6 CALL kLNDSEQ(JCP$52, LENOTII(TPS5S2));

72 1 b INPUIl$SLQSbIISB FALSE;
122 uEND;

1. CALL hUIL-DSS$FIA-t (2, INPUTSSEQIDITSB);
/2 tCALL St-NLUSEQ(dTPS~t), L-ENCTrm(P1));

2'- CALL MOVH3( sirO2NX (NTO2N4S), UNTOI TX (IXOT NE),
F RAM SS ILZE) I' MOVE F-NAME TO CH A OUTPUT TABLt

/6 ' CAl.L LOS TAUSITSNP (3);
/.) ND; r* END DEST' 'NH' I

/1 4 IF [5LSTINAIoN 'NE' 1H0N DO; /* FRAMC FOR TllS UNIDV
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730 '5 CALL SENUDEQdIP1IC, LLNGI}(bP$I6));
131 5 IF (NT02RX (NTO'2NW ~) AND 020H1) =O20H THEN 0O;

/33 6 CALL SENDSEQ(91P$21 , LLINGTH( [PS21 ));
134 1INPUAS$ EQSDI 1 $0 TRUE;
7j5 6 ~ END;
736 5 ELSE DO;

;37 6 CALL C;r4DSL-Q(UIPS22, LC NGTH~i 122));
738 6 lNPiISEQ$BilSB " FALSE;
759 6 END; /* 4D zOH CONDI II ON
/40 5CALL bOILD-[$S$FRA*- (2, INPUTSSEQS131T*$B);
,141 '5 CALL SNEQTP4,LEN6 Ill(TP$46);
742 '5 CALL M4OVD( 9NrU2RX (NIO2NS+?), tINTLCFB (NTLCNE),

PACKL [1SIZL);

/43 '5CALL Lb$IAIS$HSKP (5); /* DLIJ NL *
/44 5 END; /* END OF DEST =NL CONDITION

745 4 END; /* LND OF I FRAME
746 3 CALL SiRVC$FAbSHSKP (2);

747 END; /ft END OF (NT02NE - NTO2NS) CONDITION *

7481 2 IF ((LCNINE - LCN*TNS) -~ PACKETSSIZE) OR (LCNTNS > LONTNE) THEN DO;
7-)0 .5 CALL SENDSEQ(#I-P$23, LEN.GTH(TP$23));

P1 3 DESTINATION = DLETSDEST$LN;

V? 3 IF DFSTINATION 'CA' THEN4 DC ; /* PACKET TO CHAN A *

7'.4 4 OOTSTAB$FULL = FINDSIFRAIC(l);
/5i 4 IF (NOT OUlITABSFOLL) THEN DO;

71 5 CALL SENDSEQ(@TPS24, LENGT-H(TP$24));

b8 '5 CALL I3DILDSIIFRAME(1);

I/1j9 5 CALL SIZVC$TAB$HSKP (6);

760 5END; /* IF Nor our$ ~
&1 4 END;
/62 3IF DESTINA1101N = C81 THEN DO; /* PACKET T0 CHAN B ~
7u4 4 OUT$TAbSFDLL =FINDSIFRAIEI2);
7/,'5 4 IF (NOT OSIAB$FOLL) THEN DO;
7o7 5 CALL SENDSEQ(VTP$25, LENGTHUrP$25));

7o8 5 CALL BUILO$I$FRAME(2);

7 U9 sCALL 5IVC$TALI$iSKP (6);
170 ENLfD; /* IF NOT OUT$ ~
711 4 E0

/2 3 END; /* CND OF (L(ONINE - LCNINS) CONDITION

i13 LN[D ROUTE$IN;

Pw(ROCCD, RouU~o k0IUT OUE FRAMES OUT TO NETWORK(

[HE PURHO'SE OF IHIS e'ROCLOUR1L IS T0 ROUTE FRAMES FROM fHE LOCAL To
NL [WORK TA3LE (LcN ri ) TO ONE OF THE 001031M G NETWORK f'OR[VS (NTO1 rX OR
NTU2TX) AND TO RUlE FRAMES FROM THE NETWORK SIDE RACK ONTO THE
NLTWORK. IT ALSO MAINTAINS FLOW CONTROL AND ERROR RECOVERY BY WAITING F-OR
[HE HOIJILi I N I'OCLOURFJ TO RLCE I VE POS IlIl VE ACKNOWL EDGEMENT FOR I FRAMES
IRAND1I lILa) Dl' [II I PROGCEDUiJE.
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I NPJ T
DATA FRAMES AJRE ROU [ED V IA LdA:1,JAT ION OF NITX,

N1U2Trx, AND LEN FED iUIN FERS W h-1 FikAM[ HEADER1 ADIDRESS INFORIMATION.

F'ROCE S I NDI
THE tPfiK;EDIUk CH:.L ACH iNFur I-AL3LS POINTroS I-OR I-RANEs 1-0 HE

Is'ANSMI TEED U.410 THE NETNOCjrK. BLIORE ANY TRANSMISS5ION OCCURS,
MA/SNLIWjtrKr.$COuL IS Ul'kHAGAINST THE DEbf NATION ADORESS [EU INSURE A
I-lAME tANIICT uUtiN t 0 HU (IffH NE[Wu K WHEN 11 HAS AN4 ADuL)<ISS '3kEAI L, THAN Ihic
AVAiLmibLfE r.JIHC, Ot' tOH 35t. Ncf I0 NET FRAMES AkE 5MPLY Tr AN: LEPRED F0 THE'
NLTw0RK. ALL IRAoILS WH Ii Ci: J01NATE AT iI S UN ID AE. O:IECr(EO TO I DENTIFY
THlE I'YPE. S IIAML N* biE -11RLY h<ANSM1IT TTED. IFRAME S AkE TRANOMl rfED AND

ENVER A TIILL9LAY oIA!TiN6 1-OR A GOOD ACKNOWLEDGEMENTF. IF A GOOD
AEXICdLFCL ~N IS NuT rC:L I VED LY THE END OF THE WAIT PER ICOH, I r I S

fx>Sit-..) ACAI N UPION IriL NE.XT CflLL THRJOH THIS IRROCEDURE.

A [RAMC OF DA fA I , rcNSml TIEli To ONE OF THL NETf oHOkK CHANNEL S.

THIS FHOC;LJOta IS CALLLD IN AN LNDLE US LOOP Bf [HE [HAIN PRtOC!LUE.

NO IFS:
1. THERE NRE 1 WO VERZY I MPORTANT PARAFEELRS RELAT ING TO TIS PROCEDURE

~ 0 THAT Mobf HE CWkIIDLkEU PRIOR TO THE MODIFICATION i- THIS PROCEDURE. THE
Sir'-)T IS VARIAPLE MAX$NLTWORF.$CODE. ALL ACTIVE UNiDS ONTHE NETWORK WILL

5 [ARTl f iT 0 AN4D PROCEED T3 I N0REMENT IN A CLOCKW ISE MANNER. IN TH IS1 vAY,
ItIE AGURLU'S CAN I- COMPARED TO MAAX$NE TWORKiCODE TO BE SURE [HAT NON-EX IS lENT

ON I S W ILL NuT Al '-LAR I N 1 IANSMI [TED FRAMES.

2. [i. SE-C6ND tPARAMETER IS MtAXNUM. MAXNUM. IS TiHE MAXIMUM NUMbER OF

TI MES iHE Ii'IEOUT C1YCLE- LOOPIS THROUGH iHE REIRANSHIS55ION PERIOD FOR AN I
J-R~'E THIS PE I uD. ALL.OlS iI AIL FOR A VALID ACkANOWLEDGEMENT TO BE REEIVED -

Ai-L [Ri kF I tAmE I S IRAIA ITI110. THE HAS IC PERIOD I S SE! THROUGH~i
N.INSI01U2' I OR 2,' miL[LwCNDS. IF MAANUM 10, THEN Tilt: WA IT LOOP IS 210

1 4 I ROuEL $oul: t-'iO YDDRL kEEN lAN U;

, SERNVICE,AI l A ~
II ! IF 1 ', 1 ~ONC - lk'3lY I IN A) >IZE) Ori?

TX14;' >L)NF) lilEN DO;

III ..ALI. SLzSQ~I'2,LENOTH(TPs.'-) I;
/ ?~ S IF (rE 1)1 TX C TxAl NS) AND) 0I1)

'-MAXiNL; M0kr$SCOUE THEN4 DO;
b u 4IF (Nio.,.XITX0I NS + 1) ANL) 0001 60H TriEN DO;

P.-E St'kVi-tL$XMI I SA; i*11S AN S FiANML
/.15 5 GALL 1INI1TACKIS();

/24 N ALI. LIUwEQdiP$27, LENGTtII P$27))
7II)
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787 5 IF TI r4ChiA FALSE THEN
763 5 CALL [IMLSDELLAY$01Hm;
769 1 ELSE uDO;
790 6 CALL 'SLNDSLQ(VU[PS27, LENCVH(TP$27));

791 6 CALL SIZRVICL$XMirSA;

0'. o LIRN"J$A = VTNANS$A + 1

79 3 6CALL T INILIELAI $(,HA;
194 o END;
7)5 LN, /* ED .N [)XIrx 8011~
796 4 [Nt); /* LNI): 4V$NEIfWrkK$C0Dl: [iILN *
/9 / 5 LSE DO;
19b 4 CALL 5LND2 EQ(gTr9$48, L-ENGrH( fHi.10fl;
199 4 StAfili (11) =STAiID (11) + 1;

,300 4 S[ATI-B (14) =SEAIT6 (14) + 1;
801 4 CALL INITACK(3);
602 4 END; /* END <= MAX$NETWORKSCOD)E
803 3 IF RLIIRANiSA >- MAXI3ETRANS$A THEN DO;
305 4 CALL fNIFAuK(3);
806 4 CALL SIENDsEQ(OTPS56, LEN,;rH-(TP$5o));
bO] 4 END;

t" G i LND; /* END (TXOINE - TX01NS) CONDITION ~

,* SLV ICE CHAN 83~

809 2 IF ((TFXO2NL - TX6O2Nc) >= FKANIESSIZE) OR
(1X6j21S >TX02 NE T-HE1N DO;

8il 3 CALL bSiIDSLQ(l41P$28, LEN(;THTP$28fl;
U12 3 IF (NTO2f[X (IXO2N3S) AND OF))

(AAX$NEIWoRK$CJOE IHEN b0;
o14 4 IF (Nij21lX(TX02NS + 1) AND 80)10 60H THEN4 DO;
bW S CALL SLNVICE$XN,%II; I' iTS AN S FRAME '

317 5CALL. INITACuK(4);

31ti (.' ALL 'SENDOLQ(d[Pi29, LENG 8I(TP$29))
019 E ND;

320 4 ELSE bO;

IF1 'I OKl H =~ FALSEIl- rLrl
622 CALL 11 ME WELAY l&H[3;
13.3 1) ELSE DO;
824 6 CALL SL5[ rPS29, LE*,T)(IP12))i;
b -)5 6 CALL SERV ICE XMI TSLA;
026 b RETRANS$8 RETRAIS$1 + 1;
827 tU CALL TIMEWLLAYSCHi3;
b828 tu ENO;
H>9 END; ENDiL NTOXIX 001/

650 4 0,1u; /* E1ND < MAX$NE1W3RFK$CODL THLN *
831 3 L~sE DO;
6'2 4 CALL SLNDSLEQ(1TP'147, LENDF,-(TPS47));
0.)3 4 ,rArrt3 (11) =SIVtTH (11) + 1;
034 4 TIATTB (14) SJATFi3 114) + I;

dSD5 4 CALL IITAK )

0356 4 LNIS; /* END < IJV$NE4,TWORi(CUDE

11 .54
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8.3/ 3 11 EfRANS~b > 14AOHLIANS$3 Tirl DO;
839 4 CALL INI[u24(4);
640 4 CALL ENLQi,$7,LLNGTjI( PW~));

841 4 END;
642 3 LND; /* ENO ~2N rxu2,N:, CONDITI ON

d4 2 EWt ROuTL$UI;

PlDU2L)UF- HLAu)$L IN

I'1liPOSjL

HEADS A L INE OF UATA FROM THE HOST I S IS I I CONSOLE, THEN I NI RPE TEL)

1,01 LXLCUJTING EITHER LOAD ANOTHER TEST MESSAGE IN THE LCNTTI3 DR STOPPING

THE TEST.

-3-4 1 kEAUSL NE: PRO2'LLURE;
04' DLC LAJEf INI)LX W016;

2DLCLAkE LOOPl NORD;

i-li 2 C~~ ALL $NS~~SI*LNH(SlI

j4ACTUAL. =DQ$READxR$CON)rN, CuUFI:R, 128, US'TATUS);

* v .ALL I kR$CHK;

oIF ljrEH (u) 'Y l) OR (bUFFER(O) ' 'y') THEN DO;
C~dL~L ~(d~G4,LLN, TH(MbG4));

A1' A: D DyEA(R$CGONN, 19BUI:FER, 128, CISTATUS);
AL AI RWIK;

LOOP -A"(31IlA0301 FERl'U)

I I (LU Gol>- I1) AIJD (LOW(LOOP) <- t-4AX$NETWORK$CODE) THEN DO;

KA1SLN[)SLy(OJIASU3, LENGDI(MOG3));
4A ,IJAL O QSWEAD(R$CONN, dBIUFFLR, 126, USrArUS);

I C;ALL EtoS0HK;

4 It It3UlFL6(O) >- 'I1') AND (bUFFER(O) <= '9') THEN

DO INLEX I TO ASC$HLX(8UFFLR(O));

I~~~~ tAl L LA LO

CALL SLNDJ.%,(WAS02, LLNGTH(W1G2) );

du,) 2 ACTULAL = WSRCAD(H$CONN, kibUFFLR, 1 28, dSIATUS);

LI 12 ~ CALL FI'RS'CtIEK;

711 2 It: (3UFFLR(O) -'Y' OR01 (bUf FLR(O) -''y' )THEN
812 2 LiREVE.v FALISL;

ELSEL
j 7 ' 2 lRUWVE TRUE;
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K ~ ~ ~ ~~w ,'-' 94'L; NiiU N ~L. rt., MIOCCRAM*, 3u JLP o-1l

1 4 2 CNNl REAuk. IN

M~A 1t N I ', 0 u.: 1 t'r< N' IL NE I K W OttW < Al I ING J- t) rL m

IlI L ~i~. NEICIiCJJi s ro 'NOV I itL HEl"A IN LI NL NJIL i

I NPU I Cu

IK-NLL S I N'.;

T!i I S ,iLW-IA UI<L SLNDC A, 1iL AD2 TO THEI NL [ V ')KK M~OfN I iNI

INI I ALlI/ES N ;IL N,' W ;t<K 1 M31 L.' V IA I NW $ 1Ali, 1A S 1;4 IO 10 1 NI I AL I 'E If
I D I NiC4~tI '1i AND[ LO(EPS ENDLESLL-Y irl 1 [ifI HAM[ l I N AND 0' I A 1<

U-U K UT

A ;TAh. ,-' 'LSw I, s SNr o I cI iL .i -w,.N MON I I a< UI'uj

I N I Li"AtlC

THIS PiUCLDUNCi- I S ICiL IN ITIAL ENR [k 10OINr F FJ< N4.US. IT ),)LkA TL U l'"

SI DCCLL kAL-L, 1 O CALL ULWLI NIl 6N$AB, ANU INSI 0, AMD RLI'LTI I cL A!L'-

kJUTLSIN AiiD [JUILOOUF1.

N4Jlts: IONCL.

/* kNC FOLLOClisl NIxxx lQx..ALL.S MtlTr A.L ME FI RST EXLC.UT/,tisL UWL I N

I I,,)IJULLL ICIT< lIE ISI S-Il CON'Ul.E I1/0 TO GPHi<ArE u[LY

)u NO F CIIAIIL I rit. LOLA TI ON oF rI, I o) w UJO I F WILCL tNI V WIK

UO NOTr~iE 'U IN ' UbLIC AND [HE SFAkT(UI.3,N) OH'ION WINI

LI N~iri) 01 IT WI 1 Nt40 WORtK

:1, I',ALL LflkhlIIK;

-~ 1/ I CALL tC iCN,.,D .IUt)

B CALL L;CR

I CALL 0I6k$CHK;

I CALL DQSUF'LN 1,.UA , 0, 93lATUU);

A I. I CALL L- irA

I ALL SLNDSL' ( 1 A i N I'S.jUL , ILNG fi I S k< TUP$il-10tI)

CALL- rtiL~(jF-S ,p i~iIIT~

',CALL I ,I I IFNi FAt;

ii, 1CALL !A,L) kLa!&,114C,1.1 N,i i iC'$) I

d: I,' I J Ri ijAl) I L I NL

ICALL ULNDSE)c~tIu if '' LNU TII f I'$);

H-. 1 1 100 w~Il I OliI.VLR;

CALL iu L(II4,IIYll I4)I
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891 2 CALL O I&F$ IN;
69 2 ',LALL 2,ENiS!9(Uj$42, LENGTHl(TP$42.t ;

35 2CALL ROUTE $('Ud;
J'.4 2 (ALL ki -AD$ Ad1 ;

d,),) 2 CNLL SLND Q(iF14-5, L~l-F 2 H(Wf$43));

J,), 2 CAL faL - .R ol. NE;

~1  
2 HIID;

CALI.LNJ( UIP$-4, LL(NG It-i W$44)JI

d CALL vlATUS);

,J3 I I CALL LYiCLOSL(R$LUUN, 9STATUS);

u9 CALL [i<R$CrIK;

3,3CALL DU WIt A ,H W$:CUNN, USYAFUS);

VI 1CALL LtdK$ IHK;

ICALL DiDW TA ,tiodLCNN, dSWSirs);

I CALL ERH i r, ;

I CALL DQY$L XI I((,);

I NO) MA I N; I Nb MA IN fluLL /

t.~ AiA W2 -E -12511J 4co)

,-.kLN rAN r Ai<LA S I Ch 't lo 315L

I M ALI AVLCA j-I i " 2 5- 21 1391J.10

NAXIMUM SfA,,t ',-1 C Uu2oi, 29L)

I b Z' L I NL , CAt'

0 PrIIVI AM LdIK)ks I-

ENO 01 C MU 0~



PL;,IM-uO CUr4Pl-u LEB LOC NE VX'K -cs r ,oi-1 33 SLIP 1 )64

P~0ESDIiU TH lProiCEuuRL DElt.kMINlS THE TABLE TO BE Pt(OCV' 55EV,

A D/ANCLS OIL NE-XiT LVlYibYIE AUIIJOESS BY ONE PACKEM14 lE,
AND AbJUSTS Fuq bUOLTER WiAP IF NECESSARY.

002UI 4- fill.. SlUECI I EU TA6BLF HAS I S NEXrSEt4-' Y~bf-IL ADUDRSS

A\LVAiLU) bY THE LLN~jrf ul' A SINGLE PACKET.

I; iL 0FAcf2 -- tS I- NOCEuiBA I S CALLE0 BY PROCEBUi<E RO0U TL 1I

A1LE) KuUTLSaUT.

Id 2 ILLN TAHLE ADONE 55;

i ') 2IF (-ABLE -'-1 ANO TABLE <z' 11) I-LN /* 6 FOR REAL, 11 VOR S114~

19o 2 UO CASE TMALE;

1,-7 3 /* CASE ZERO IS NULL ~

196 -5 00; /* SI-Ait CASE ONE *
I IOl 4 L: 1NI- - LCD I.E + DATA$GRANISSI ZE;

/* ADVANCE NLXI-SLIiY ADDREIS/
20 0 4 IF LuLU1I4L >- LG0IlS TH-EN'

.1 4 LCO1NE -0;

202 '4 ENLi;

2ui5 .5 0O; /* Srkl CASE TWO ~
204 4 LC02NE -LUD;I2;4 + B)ATA$GIiMS I CE;

." 4 I F L(J)214L '- LCD2SZ I-jEl

.Uu 4 LC02NE - ;

5 u0;

~.l 4 L103N-L = LC,05NE + DA[AS,5RAMSSi2E;

I1U 4 I F L(.05NE LECO SZ THEN

211I 4 L(JONE' 0;

51 4 INo;

,4 4 1~ - LSO-tL OAT S i5-I 1_;

I, 4I I >)4K ~-. CuISTHEN

4L('14fi. U;

2 4 1-!A;

/* S;Aj~ (f S AsL FIVE

213 L) ; P SIX-IT OF CA;E SIX *

.s 4 LN[4tE LNINE + F-~~$IJ

1 4 111CNI2 0

- .4fiU

.4.



FL/A-d C~.PILR LOCAL N~lok;RK [E.3f~AM 3 SEP 1%.1-

OUImUI(PONISl) tm$,r;

ourr-UT(PLART$2) - TBANSV$JATC;
ouipow Ir(Osf3) TRANSSSAFE;

OuIUTp-(poPVS4) 1H ANSSS[AL;
EIJD;

/ PRO(,EDUWE jNU)SLQ SENI)S DATA TO LOCAL MON I TOR F~t TES Fl NG

1* THIS PROCEDURE ]AKES A MESSAGE- STRING AND OUTPUTS IT TO ~
/ THE LOCAL MON ITOR ATrACHLD TO I HE 8o/ 12 CAR~D. '

I'INPUT - A ACI;RESS T 0 THE rESSAVGE LOCAF10ON IN MEMOURY ANO) THE ~
1*NUIABER OF bYTES TO BL SENT AIRE INfPUr.

1* PROCESS-IN6 - THIS PROCE-DWL CH-ECKS THE OUTPUT BUFFER STATUS ~
I N A LOOP UNTIL TH-E BUFFrk IS EMPTY. IT PLACES ONE ~

I' BYTEAT A TIT4 IN lEOUPU IJWT UNTIL THE SSAGE ~
1* ~ IS DONE. *

/ *GUIHUF - MLSSAGE TO V~IE LIMAT CHANNEL.

1*INTHJAuE - THIS PROCEI)URE lb CALLED BY IHE FOLLOWING

I. PLOGLIURES: ROUlIESIN, ROUILiOUT, AND KiIN. ~

ItOU I ERR$CHK: PI<OCL)UI;
181 . ~ IF "TATUS' <,- 0 IHt.N

182 2 DO;

Id3 sCAL L 0EI(kOR(STATU-W;

164 3 CALL EXIT;

I66 2 r.Nb ERRSChK;

16 1 I SNOSEQ: IPRGCEL)t1<L( M,(,, 1IJIALI;

I Sd 2 DE-CLARE MSG ACL4<L 5' ,;

I w) 2 OLCELAHt 101"A AOL/BESS;

I jO 2 CALL WRi E( W$CONN, MS.,, TOTAL.,

191 2 CAI.1-LiEARCriK;

192 2 EN4D SNUSEQ;

PRUCEDUB!E LOS iABiSKP LOAD lAfULl HILJS11 EL P

r-HE PURPOSEL Of- il PROCLUWPE IS li.)IC C. A SPECI I iLU UUt-I [<

TAPt.E AFTER L)A,)ING OF TlE WiJER DATA FtRC'M iEl HOS"T.

I NPULT -THE INP'UT IS AN ADDRESS I ND I CAl I NG THE ruLalE KLQU I HI NC

Ct lANCEL S.

H -50
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1~ 2 LCO"S.2 z [AiAST,%LiSILE;

15) 2 LC04NS=
160 2 LCU4NE z0;

161 2 L,',( S Z zDATASTABESIZE;

162 2 TX0 IN,; 0;

163 2 IXoINE- 0;

164 2 TXUISZ' DATAS1AkHLL$sIZE;

165 2 1XO02N5 0;
160 2 TX2NE 0;

1u 2 TX02S/ DATA$ TAIS.MSI ZL;

I ElbT(03NS 0;
69 2 I XO51"L, 0;
1/10 2 1 Xo SZ -DAFASTAL$SIE;

.71 2 TXO4NS 0;
I ' 2 TX04NE 0;

I7-5 2 lX04SZL DATA$TAISLE$SIZE;

1/4 2 Ix = 0;
175 2 D0 WHILE ix < sTAMSBfR;

176 3 STArTB(IX) =0;

171 5 IX = IX + 1;
178 5 ENDl;

179 2 ENI) I NI I$L $1AB;

PROCEDURE ]R*N~l I T$PKT TRANSMITI A PACKET

rLPURPOSE OF flil S PNOCLUPE I S IJ .3NA[PEE THE DATA PORT r i K)

PACKET IAN'J'AISSION.

INPUT - fIEL uSAT UATA PORT ALUDRESS IS~ INPUT TO TRNMI TipKr.

PROCESIIJ - L PR<UCLDURs[ LNAISLES THL SLLEE[ED USAI AMD SCIS THE
I NI EHRJP f ION THIE I i\ANSMIE UN OF A PACKFT.

OUTPUT - IHE INIEiRRUHT IS SE-T ON THE CHANNEL SPECtFILL) BY PO)RT$NUM.

I NTl1d-EACE - TH IS PROCORE I S CALLED BY PROCEDURE ROUTES IN.

/ H IS I1S A NULL PROC EDLML FUR SI MULAT ION PUkPOSESS
TRNMI firpT,: PROCEDURf (pot\, r$NUM);

DEOLANE PtN ISN14I BYly;

DI SABLE;

DO CASE POIUA;

H 49
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,'* SET PI I #,., RLGI![LN #0T FlR USMrI 14 bAULO RATE /

/* INITIATE RESEV ON ALL US~tlS ~
/* INITIALILE THE FOUR U,X<S rO: 2 STOP BITS-, N40 PAXIrY, ~

/ B IT CHM~A~kFRO, AND) lux BAUD RATE /

/* 1411IALl,'L THE 82'19 PRO~jRAMI4ABLE INI'LRRUPT CONTROLLEH

13.5 2 IIYIES$SENV$1 J;
1 34 2 831 E~i>kELNT$2 0;

I3 LO t) L SSCN141- 0;

1"7 fi[ANiSi i~l) - T:UL;

I 5zi Tkh-Nl~i.$RL)Y - [RJL;

1 3) 2 VhANSSJSRb( TRUE;
14U 2 TRANS$4SRUY TliUE;

141 2 END INVHTJ;

/* PROCEDURE INIT$LSA3 INITIALIZES THE LOCAL TABLES *

/* THI S l11WEDURC SU S THIE [GO0AL AND NE [WORK TABLES rO TIER
INITIAL VA',UES P! IOR TO PROCESSING ANY MESSAGES. *

* /I INPUTS - NONE *

P PROCES1SING -- FPUVS INITIAL VALUES IN THE LOCAL TABLES *

/* OUH'ri) - NONE *
/* 141ifLI ClE - CALLEDJ 13Y THE [PAIN PROGEOuRE

42 1 1:4ITSLIIAL3: PROCED)URE;
14l, 2 IELUAE I X AX)I<C SS;

1.441 2 L N IfII, 0;

14*) 2 LON INE "0;

46 2 LCNTS2-' PACKE 1rk~l-W$1 ZiL;

147 2 N IL"N S 0;
[463 2 NILCNE 0;

14) 2 NILCSZ iFALKL rsTAbLE iSI L;

I~ L ECOIN Uf 0

151 2 LO~INE -~0;

152 2 LCOISZ DATrA$l A3LE$ I ZE;

153 L LC0214S U;
154 2 LG02NE1 0;
155i 2 L$2U2 2 DATA$ TAIALE$S I !i;

1 7i 2 LC,).5tiL 0;



PL/.I4-80 C.CrILE, LOCAL NIC #UI( IEil r'KJU AN, 302 1 84

IIDE .-v C (VAL, 1) U L.'

I11 2 IL.4fl II)- A'C I I Sit((VAL, 4) A141) Ori);
11 r 4YM 1 14 1 A .I I CV AL 'VL) 0 F ri)

1 14 2 LNU I I..A..C;

118 2 (U d2J(-33)1);

LL.
lI'i 2 IF t2 '- 'A' AOU C- '1 ') THLN

I j 2 RL UCI N12-37(I);

1 i iJI;Ua C;

12? 2 Elt3 ASCIiL-UX;

1 I1, VAL IDSHIIX: PRUCLULJPL ()
24 2OtCt ARE (H, I ) BI FL;

12~ 2D0 I = 10T LAST(A 2I1);

120' 3 1I> H A-'1 I I(I ) 1HEN

1 I.17 3 1kL TURN VRUL;

123 5 END;
1 2 2 IlL [L1E% FA~LSE;

I ' 2 LND VAL I DII LX;

/* iKiUIt DUl & I 14 14 I (NI F IAL I ZF S THL HARDWARE P081I S

P rI [ P U. ,SU L J I S rOWC(LL)UR E I S TO0 NI II A.L I ZE I HE V E2Ti

IABLF2 Al1t) Al- ThL LOCAL NETWOR~K i'OiUIS. THIS INCLUDE[S 1111- 1I

/ I NHuP CON HULL ER, PMAILUL PORT' ON THE I $82 8C/ 112, AND~ MiL t

/* P 1: Y L I N6 - 111svC VEE-TOR I ; (EiUU"T rA[VLL VALUJL; AND WAIfIcfs THE
/Cofif:W WORiD lU 1D IN PIC, P IT, PP I, ANO USMT-0.

/a C'ukif- - tl2NiC *
INLA'0I- CALLF') BY MA IN )-'N&2NXAM, CALLi L)LI.AY PNUCouJRt 4

31 I I NV 1(NI

I 1NITIAL I Zt ~ PI{OWAIMALE PLH IHIEAL 114FEI-ACE (PPI 1
/* SLi' tAULD PL( FOR LOCAL CHANNEL USANVs ~

5EV ')t- r ' T , kL-G!SIE #I FOR U ART #2 BAUDb RAILE

/* S~r ,Ir #i, !,L6SSrR #2 FOR USAUfr #3 BAuL) HAlEi

H i 4



PL/M-80 COWIILER LOCAL NkEVADOK TLST 11(OCIAI., SO SEP 1904

FPI5SCod cldlI toest dactigru'rom r xosro'
93 1 DECLAI E Ie0(* Ylt. DATA(,.R,LF,

IP5 Ruidlnq ht codutai tron, TX04T1')
94 1 DECLARL PfS'tA(*) UYIL LoATA(CF,LF,

I Fl5uA ikcidifi fv tct jcjtdgrjmr fromn LCOI 10');
I; LLAPE - P$Si(*) b0/TE DAVA(CR,LIF,

Irl$5u5 RF.,dirig test dutiagrum from LCk)2TB');
96 1 bL CLA L IP$5cC(*) B3(T DAr/ CIR,LF,

I -l) Rudling tut dcdfig.,JI tifmi LCO.SI);
I I DC. hL E rll uL( * b Y I- DA TA (( ,LF,

I lbi( Road I ny hisrI ddaI Jgrin f rom LC04 1t3' 1

1 )t DLL M0I* U-1 YT c DA[rA(CR,LF,
'Do you woot to l oud the ttesf imassuye7 ')

99 1 DECLtVZE M.02 * ) BY rE DATA(CR,LF,
'Do you uifto stop tha tbst7 ');

I Ou I ULGLAD E NISG 5(*) B f TE DATA(CR,LF,
'Load 111to whiCh hoSt chatnnel (1,2,3,4)? ');

101 1 DECLARE IJI04(t ) B3YTE i)AIA(CR,LF,
lliow inony dlatoyrjins (0 - 9)? )

.02 1 DECLA"E MSG5(*) BYTE DATA(CR,LF,
'Dostlndtlun ncutwork codu (1,2,3)= )

lI SI I DECLARE MS06(*) BY'TE DATA(CR,LF,
'Detifisition lotst code (O - FfFI) )

/* PROCE.WLlRL DEL AY CAUSES A ONE SECON4D DELAY

/* THE PUi%1'0'.,L OF TH IS PROC LDURE IlS TO ADD DELAY TO PARTS OF THE ~
/* I N I f I AL I ZA T 101 OPFROCEDURE I HA T 1 T I frL DLPLNDENT. *

~I NPUT - NONE
/* WkC~Ic;-Ui.S BUILT IN PROCEDURE IN .A LOOP

1* OUTPUT - NoNE *
P INTERFACE -CALLED BY INVINT

/~ ~ *t*I~***t **

I 04 1 DELAY: FkOC),EDUiCE PUBIL IC;
10*) 21 lkE&2LA& I BYF.

Wt) 2 DW i-i [0 40;

107 3 C-ALL T I .(250);
/* rl-t IS A BUILT IN FUNCTION4 OF PLM80 WHICH CAUSES *
/* A uF.LAY BA3ED ON MIE NUMBER IN PARENS

lod 3 END;
I1U9 2 END DELAY;

P<OEC'k~b10 CONVL-RT HEX TO ASCI I FOR tl2E wi rH DIAPLAY ING A FRAME

U I HX $A., i wCl.t L0 (V AL I I;
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PL/M-OO CON0WILER LG(,AL NE WORK ri:sr PlRXaMw, 30 SEP 1964

'T!131 DATA I N NTLCIbD IES II NED) IPR LoCAL CH ANNEL-21)
63 1 DECLAiRE ri~s32(*) BYTE DATA(['R,LF,

' FP32 DATA IN NILCFIB UESTINLL) [O LOCAL- CWiANNL-3');
6') 1 LA:CLMa ThVS53(*) OTTE DATA(CR,LF,

TP$.53 DATA IN 4TLCib Dl U- I NELD FOR LO(CAL C2:IANNEL-4 t);

71) 1 DECLARE TP$34(*) UYIL D,\TA(,-R,LF,
11'$5 ERROR-NiW OGC>2ukE0 IJ NILOT6 TO TXOXTB OUT-FRUCLSSING'.;

/I 1 DECLAiE B 1YIE L)AiA(CR,LF,
1 FP1'[ LID OF RJ00FE$lrl-ROD (E$0U] LOOP');

12 I LX;'LARL BY[. j ~L 0ATA(GH,LF,

Ps3u HAVE [Al ILD NOUfE$IN-R0)UlE$0UF LOOP dnd r,furntid to ISIS1,CR,LF);

I DEC'LARE h I4O )DYF DATA (iV,I.f,

111340 Pack.et iwxved froci 1.CNTT3 to IJTrLCTBI) ;
74 1 I)LCLAI& IP$1OC) BYTE DATA(CR,LF,

'TP$50 ChjnnuI Nuinbor - '1;

15 1 DECLARE IP$W1*) BYTE DATA(C-R,LF,
'TPS$1 DuAHnatlon " )

It, I DECLARE f[P$51A(') blVIE DATA(GR,Lf,

'rPW5A DOettindtlun Np.;fwork '1

17 1 DLCLARE F$1WbYTE DATA(GR,LF,
I rp$.)ibDustindtlon Control Code

10 I DLOLAAE IP$5lC(*) BYTE DATA((3i,LF,

'Fps5ic bustlfldtion Country Code 1);

19 1 DECLARE TH$1110(*) BYTE DATA(OR,LF,
4 TP$5 i Lobits

bO 1 DCLAR<E TP$5I(*) bYrE DATA(CR,LF,

81 1 i)LCLE TiH$52(*) BY)[ DAIA((CR,LF,
'Tkl$52 Dusl I rid t I on Addjrus ' 1

IC 1 DCLARE P2oL BYTE 0ATA(CR, [F,

'1I-'52b Sourc-o Address '1

61, 1 DL (ILAR L BI$,A* YTE OATA(CR,LF,

-34 1 (ECL.ARE TP1, ) (1 'TJ-. DATAIQ , LF,

t I fkCLARE P5A(k) BIYTE DArA(CR,LF,
'TPS5l'A Do; t int ion Notwork Codu > Mcix Iotwi.rk' );

8L DEULMLE TP$S3AA (*) BYFE DATA (CR, [f.
'TI'S~5AA Seurcv Nutwork C~odoj > Mdx Nutwork');

8/ 1 ICGLARL TP$"3b(*) L3YFE DAfA(CR,L-F,
'fl'5 5B Country Ccodu -. This Couittry - Ssrit to UII 0');

86 1 D)L.CLAkE TPS$53() bYll OATA(OR'J,LF,
1IPS535 C.o.n trolI Codo <> 0')

J9 I DELUARE 1-H*4 (*) bYlE DATA(CR,LF,

1 IP$'4 Loddud 1us t doteg-an. I n LCOXT3'J
90 1 DECLARE [Ps!5A(*) B3YTE DATA(OR,LF,

'F'$5A Rt..idiriq tu .t ddtngrdm froin TXOITL3');

J1 I OELAHL F[P195t31 L-fIT DATA(C)R,LF,
Trl'1 5o Roaddin fly .,t dataygidfl from 1<021L3',;

92 1 bCl.AAkF 1P52)bYTE L)AIA(L:,LF,

-45



PL/-UO8 C3WtILLR LOCAL NETWORK TEST PR~OGRAM4, 30 SEP 19J4

42 1 DECLARE rP$6(*) BYTE DATA(L*?,LF-,

'TPSO DATA LOCATED0 IN LOCAL CHANNEL-I' )

413 1 DEC;LARE TP$1(*) BYTE OATA(UR,LF,

ITPS7 DA.'A I S L(,O I1I$ TO TAOA I L3 rF Aw&F LR

44 1 DECLARE BPt~ YIE DAIA(c7R,LF,
)'P$8 OATA I S LGO I rB TO LCNr[TB Tk'ANSFER')

45 1 DECLARE [PS,)t ) BYTE D)ATA((R,LF,

I TPs ) ERH3"R OC'CLJRLD I14 LOCAL CIIANkIiL-1 IN-PPOCE NJ'

46 1 DECLARE fPiIO(') M IL DArA(CHLF,

lTp~lO uATA LOCATED IN LOCAL CIIANNIJL-2' )
47 1 DECLARE TP$l1(*) iDYTE OATA(CR,LF,

'TP$1 I DATA IS LCO,;2[b TO TXOXIB 11iA1NJK.H' ~
48 1 DECLARE TPS2() DEr DAIA(J-R,LF,

' TP$l 1 OATA I S LC02TB FO LCNITTLI ArJSFLR'

-1 1 LLCLARL P13* BYTE DATA(O R,L-F,

I TP$13 ERROR OCCIJDED IN LOCAL CHANNLL-2 IN uCIN')
50 1 DCAL iP$14(*) BYTE DATA(CR,LF,

ITP$14 DATA LOCATED IN LOCAL CtlANNLL-' );

51 1 DECLARE TPS15(*) briE DATA(Cli,LF,

IP$15 DATA IS LCO3TB TO TXO/XIB TRANSFER' )

52 1 DECLARE [P$16(*) BYTE CATA(C,L-F,

'TP$16 DATA IS LC03TB TO LcNTTb TRANSFLR' )

53 I DECLARE TP$17(*) BYTE DATA(CR,LF,

'TP$17 ERROR OCCURED IN LOCAL GHANNILL-3 IN FROCE5SiNG' 1

I) DECLARE TP$18(t ) BYTE DATA(CR,LF,

j 0 'WSld DATA LOCATED IN LOCAL CH-ANNEL-4' )

t)5 I DECLARE TP$19(*) BYTE DATA(CR ,LF,

I'TP$l 9 DATA IS LC04rB TO TXOXTB T-RANSFER' )

5 I DECLARE ItP$2O(*) UY FE DATA(CR, LF,

'FF1$20 DATA IS LC04ft3 10 LCNrTB TRANS FER' )

57 1 DECLARE [P$21(*) BYTE GATA(CR,LF,
I 'ITP$21 EFRROR OCCURED IN LOCAL GHANNEL-4 IN PROCESSING' )

. I DECLARE IP$22.(*, BYTE DATAD)-,,LF,

'TPS22 ENTERINU ROUTESOUT PROCEDURE' )

59 1 DECLARE iDJ$23(*) BYTE DATA(C , LF,
'FF125 OUIB7OING DATA IS IS L-CLCTB')

60 1 DECLARE IPS24(0) bYfE DAIA(UR,LF,

'1P$24 DATA IN LCOXTB DESTINLD FOR LOCAL CHANNEL-I');

tbI I DECLARE TP$2i(*) BYTE DATA(CR,LF,

I DS21, DATA I N LCOXi Ib DE-ST I NE'D FOR LOCAL CHANNEL-2'I

62 1 DLGLAHE IP$2-6(*) BYTE DATA(CR, LF,
'IP26 DATA I14 L(.OUB DESTINED [OR LOkCAL CHANNIEL-3' ;

63 1 DECLARE rp$27(*) BYTE DATA(CR,LF,

'TPS27 DATA IN I-COXB UDESTINED FOR LOCAL CriANNLL-4');
c 1 I ikLARC ;P$..dC*) tAY[L LuAfA(C , LF,

rt-$-,d ERRER OC0P4-D IN I.COJ(TIJ 00 TI ROCvSScIlNu');

6 iECLARE IP$29(*) BYI'L DATAD2RLF,
I P$2') OUroolNU DAA IS IN N[LCrlB';;

60 I bfECLARE TP$50(k) DYTE DATA(Ji,LF,

'TP-'30 DATA IN WIL0OIB DEbTINL) FUR LOCAL CHANNEL-I 'I;

0/ I DECLARE' If'S1(*) bYTEi DATA(CR ,LF,
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PL/1W-6 CO1VILER LOCAL NETWORK 1ESV PROGRAM, 30 SEP 19U4

STATIB (STATIN6t3) BYTE;

/* DECLM-j'ATI0I4. I'OR FLAGS ARE) TAB, CS IN SYSTEM W.AUI *0

32 1 DECLARE

114 IERUP T B( I-E, /* 88/45 ;NTERpRUPT BYTE *
(SFARLI, FARE2,' ARC3) BY rL, /* SPARE LOCATIONS *

5(rOSH061, Tu$iiOsr$iiUSY) BYTE, /* BSOOLEAN FlAGS *
(TClIOSTNS, roiioSINE) ADDRESS, /* TABLE ADDRESSS ,

NTLCIiI (FACKEIABLES'SIZE) BYTE, /* TABLE OF 10 PA(XEP$ ;

(f'O$NE I, IOArL[$USY) BYTE, /* BOOLEAN FLAGS ~
(TONEINS, TONLTNE) ADDRESS, /* TABLE ADDRESSS ~

#A .CN'T8 (fPAuKET$TA6LE$SIZE) BITFE; /* TABLE OF 1O PACKETS *

/* MISCCLL-ANEOUS DECLARATIONS ~

33 1 DECLAiRE FORL.VER bYTE;
34 1 DECLARE BUSY L11ERALLY 'OFFH',

TRUE L I FIALLY , OFFr' -

FALSE LITERALLY 'DOB',

NMB3R$MSK LITERALLY 10711-,
cR? LITERALLY 'low'

LF LITERALLY 'DAH'

SOUkCE LIT[[RALLY '112',
j O O S T IN LIrERALLY '16',

[SC L I TLEALLY '151'

I5 1 )CLLE DAt-S7I wAIOJ ADDRESS, /* DESTINATION OF THE PACKET ~
LLSTINAJIONSADDRESS BYTE, /* DESTIN ADUIR OF LDAlAGRAM '

SOUBAJESADDRESS BYTFE; /* SOURCE ADDR OF DATAGBAM V/

/* INrEKNAL. VARIABLES USED IN THIS MODUJLE ~

56 I DECLIO SA FP$LtI- BYTE DATA (CR.*LF,
UN ID I I # 2 LOCAL 05',CR,LF,

'VERS 1.1, 30 SEP 84'1, CR,LF ,
EXECUTING ',CR,LF);

/* IiL. iULLOW'INU TEL.T POINJTS ARE USED To FOLLOW THL OATA WITHIN M~E UNIG D

3/1 DECLARE TPS(*) BYTE DATA(CR,LF,

LNrTER ING I N I r$LSAB PROCEDURE');
3id I LECLARE TP$2(*) BYTE DATA(CR,LF,

'TP$2 ENtiERINC INI1TSUSSHTAB fPRO,'LDURE');

39 1 DECLARE FP$3* BflE DAIA(CR,LF,
'[p$3 ENrEfI Nj INV I N r PROCEDURE')

4J I DECLARE rH$41*) BYTE OATA(CR,L-F,

'[PS4 STXlTING ROUIESIN-RourEsouT LOU'' I;

41 1 DE[CLARE 1iI)BYTE DATA(CR,LF,

'TP$5 ENTERING ROUfLSIN PRGCELDURL')

H- 43



PLPM-80 C0i'4 ILER LuCAL NETWORK TEST PN0RAM, 30 fl 19834

DATA TABLES USED Md THIiS PROGRAM *

31 1 DECLARE LCOITB (DATW$ABLESL-1) BYTE,
LCD INS ADDRESS,

LOINE ADDRESS,

LCOISZ ADDRESS,

LG02Tb (UATASTAt3LESSIZE) BYTE,

LCO'2NS ADDIESS,
LCC2Ni: /,DDRESS,

L-1-2SZ ADDRESS,

-C031 b (DATA$ FA1LESSI ZE) BYTE,

LCO3NE ADDRESS,

LC0 3NE ADDRESS,

0 LC04rl (DArAsrABLESSIZE) BYTE,
LCO4NS ADDRESS,
LCO4INE ADDRESS,

LC04SZ AODCESS,

IXOITB(DATA$TABLE$SIZE) BYTFE,

TX'IN.S ADDRESS,

rxoINE ADDRESS,
TXUiSZ AOD;<ESS,

IXU2h3(DATA$IABLE$SIZE) BYTE,
TX02NS ADDRESS,

TXO'NE ADDRESS,'

TX02SZ ADDRESS,

rxo3rB(DATAS fA3LE$SIZE) BYTE,

Tx3SADI)RCSS,

rx03NE ADDIL 55,

rX035Z ADDRESS,

XO4IB(DATA$fAL3LL$SIZE) BYTE,

FXO4US ADDRESS,
IX04N1L ADDRESS,

fX04SZ ADDRESS,

LCINTNS AD~tiESS,
LONINE ADDRESS,

LCNTS;Z ADDRESS,

N TLGN S AbURLSS,
NILCNE ADDRESS,

NTLCSZ AUDHL'SS,
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f'L,t4-UC)J!4I LOCAL NETWORKI TEST PROCRAM, 30 SEP 19L34

/0 CC WiERE THIS UNID RESIDES/

MAX $WUN iY $CODE LITERALLY '01',
/* INDICATES COU14TRYSCODES IJ US E

M.AX$Nt- TWC<K $CODE LI ICRkALLY '03';

/ I ND)ICATES UN lOS OPER-AT I OAL IN NETF*

/* OEFiNiI IONS FOR TH~E LOCAL ,LRIAL INPUT/OUTPUT CARD AND 66/12 PPI *

2' IGCL.Ai. c,,4 S2S Li FERALLY 'OCEI',/* 82135 COROL PORT ON 136/12

A$IN LITCRALLY 'OC8H', /* 1/0 111UT PORT ADDRESS ~
b$OU[ LiIRALLY 'GCAH', /* I/0 OUTfPUT PORT ADDRESS/

C$C;NFIRL LI ERALLY 'OCCh', /* i/3 CONIROL PORT ADDR<EbS
I CW1I$OR WCW2 LITERALLY 'OCOh', /* Pa-RT ADDRESS FOR PIC ~
ICWSl LITERALLY t OC2H',/* PORT ADDRESS FOR PIG MODE '

RCV$SIFATE LITEI<ALLY '00010)10B3', I* MODUE INSTRUCTION FOR
I* 8251 USART RCV INT ~

IRANS;STATF LITERALLY '00311011113', /* MODE INSTRUCTION FOR 4

* I/* 8251 RCV & XMIT INT ~
IrAI'EiPRI(JrlFYSSEF LITERALLY '1010000063';

/* ROTATES PRIORITY ~
I* FOR EQUAL PRIORITY TO 4

/* ALL I/0 PORFS *

/ * ADD ITI ONAL Gk.NER'AL DECLARES NEEDED FOR THiI S PROGRAM *

2r) 1 DECLARE iAUDSIS1E BYTE,

i3AUDIMSB BYTFE,
N UM $L3Y -E S$S LN I ADDRESS,
TRArJS$ I $iDY 3Y TE,

TRANS$2$RDY BYt'E,
lRANS$3$RDY BYT[E,

FRANS$SRDY B YTE,

IVSGNUM BYTFE;

27 1 JECLAkE iot.Iiw() tDYFE iN illAL( 'OOUOOOUOOOOOOOO'),

TEiWi2i ) BYTE INiTIALI 'OOOOOOOOOOOOOOO');

28 1 DECLARE DYibf LF BYTE,

lIt LS$SENTS2 BYTE,
13)TLl$SENT$3 mI-YE,
IY FE S$ LNI $4 BYTL;

OLELAi3 2 Y FL;

50 1 DECLVRE 1.,PSLNR ALDRLSS';

H -41
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PL,14-830 CON, ILLR LOCAL NErWOi<K TEST PROGRAM, 30 SEP 1984

9 2 ENI EXIT;

13 1 ERROR: PROCEDURE (ERRNUM) EXTERNAL;
11 2 DECLARE ERRNUM ADDRESS;
I2 2 END ERROR;

13 1 DEcLARE ACTUAL ADDRESS;

1 4 1 DECLARE STATUS ADDRESS;

15 1 DECLARE BUFFER (128) BY1E;

10 1 DECLARE R$CONN LITERALLY '1';

17 1 DECLAiE W$CONN LIERALLY '0;

18 1 DECLAME ERRNUM ADDRESS;

19 1 DECLARE CRLF(*) BYTE DATAODH,OAH);

20 1 DECLARE MESSAGE(*) bYfE DATA(ODH, OAH,

'THIS IS THE TEST tIESSAOE THIS IS THE TEST
MESSAGE I 1111');

21 1 DECLARE ASCII(*) BYTE DATA('0123456789ABCDEF');

22 1 DECLARE CHAN$NM ADDRESS;

23 1 DECLARE

L$RiSDEST$ERR LITERALLY 'OOOH', /* LOCAL ROUTESIN ERROR /

LSRO$DEST$ERR LITERALLY 'OI-1; /* LOCAL ROUTE$OUT ERROR */

/* TIE FOLLOWING ARE UNID DEFINED VA-IAbLES */

/* NOTE: tHESE VARIABLES MAY CHANGE DEPENDING ON rHE
SOFTWARE CONFIGURATION USED WITHIN THE DELNET '/

24 1 DCCLARE DATAiGRAM$SIZE LITERALLY 11281,1* NUMBER OF BYTES FROM HOST*/

PACKET$SIZE LITERALLY '133', /* DATA PACKET + HEADER */

PACKEIS$IN$TfABLE LITERALLY 'i0',

SIAI$N R LITERALLY '20', /* SIATUS ENTRIES IN STATTB ,/

L)ATA$TABLL$SIZE LITERALLY 112801,1* NUMBR OF BYTES */

PACKELT$1"AOLL$SIZE LITERALLY '1350', /* NUMBR OF BYTES /

TCPmlkTA$SIZE LITERALLY '72', /* TCP DATA SIZE */

/* FOLLOWING ARL NETWORK DEFINEED VARIABLES /

/ NorEs:,.. THIS$UNID$NB4R MUST tEt-LECT WHICH UlID THIS IS.

2. 1HI S$CUNTRYSCODE MOST REFLECT IHE AREA TO WHICH

TillS UNID IS LOCATED.

3. MAX$COUNTRY$CO0E WILL. INDICAIE WHICH COUN1RY CODES

ARE CURRENTLY OLERATIONAL° CCO0000 IS RESERVED FOR

TriE UELNET MONITOR.
4. 4AXEIWORK$CODE WILL INDICA1E HOW MANY UNIOS ARE

CURRENTLY OPERATIONAL WIIHIN A PARTICULAR COUNTRY.

5. FCR DETAILED INFORMATION DN riTe AbOVE REFER T0

IrisTER'S THESIS, APPENDIX D,. */

THI SSUNIDINBR LITERALLY '02',

/* UNIQUE AODRLSS FOR THIS UNID */

rttlS$OOUNrkTY$20L LITERALLY '01',

1 - 40

. .. ... .. . .. .... ... . . . . .• . . ._' . .. . ..--. ...-.-. .--....-. ..-".-.." . -" ..-. . .." . -. -".. ..- -,...-.- . .. •.. ,- .. . . .. -I -: . i-. .L'I .: . .



gISIS-II PL/r-bD V3.0 C0.IL ArION OF MODULE. IMAIN

OJE]JT MODULE PLACED IN NEWLOO..)BJ

COt4ILER- INVOKED BY: I'LM0 NIWLO().SPC

$11 ILE( 'LOCA. NLTWORK. TEST PRG.X RAM, 30 SEP 1984')

/" DAIE: 30 sup 1984 '/

/* VERSION: 1.0 4/

/* 4

/* TITLE: Network Layer Simuldtion /

/* F ILE NAME: NLWL&O.SNC

/* OWNER: C . ChIlIdres /
/4 4/

/* SOFIWARE SYSTEM: InItI Spstum 111, ISIS II (V 4.2, 4.3) '/
/I USE: Simulite the function of the network */

/r layer software on the System III 4/

i*/ .*i

/* COlI[INrS: Source codd listing 4/

/* */

/t* *tl*t*4* ** *rt t*****tt tft**Wt+tt llttfl*l** t4*t***it*ti *4*44/l tll

PROLOGUE - MODULE L.MAINSUI DATE TRANSLATED: I SEP 83
DATE LAST MODIFIED: 30 SEP 84

ILE PURPOSL OF THIS MODULE IS TO PROVIDE THE UNID LOCAL

OPERATING SfSTEM (L.OS) WITH rHE MAIN LINL OF PROCESSING. THE L.OS

IS RIQUIRES TO INPUT AND OUTPUT DArA FROM EITHER THE POUR LOCAL

CHANNELS OR THE TWO NETWORK CHANNELS. Ifi[S MODULE SUPIORTS THE

X.25, NETWORK LAYER, SOFTWARE, AND 1HE INTERNET PROTOCOL (IP)

INTERACTION WITH THE HOSTS.

TllS MODULE CONSISTS OF THE MAIN LINE PROCEDURE L.MAIN$U1,

Alsb SUHGD IN;V[E PROEDURES BUILD$ I SPACKET, DET$ADDR, LD$TABSHSKP,

SRVCSTAD$HSKP, TRN!41T$PKI, ROUTE$IN, AND ROUTE OUT.

ALL OF T;iESE ROU INES ARE CONVERTED FROM THE PL/Z PROGRAMS

ORIOINALLY WkL-,IEN, BY CAPT PAUL PHISTEiC FOR THE Z-80 UNIDS.

I MA IN: DO;

2 I READ: PROCLURL (AFTN, BUFFER, COUNT, ACTUAL, STATUS) EXTERNAL;

0 3 2 DECLARE (AFTN, BUFFER, COUNT, ACTUAL, STATUS) ADDRESS;

4 2 END Ki:AD;

5 1 WRI IE: PROCEDUkE (AFIN, BUFFER, COUNT, STATUS) EXTERNAL;

6 2 ULCLARE lAFIN, BUFFER, COUNT, STATUS) ADDRESS;

1 £ EN) W I rL;

8 I E ITI: RI ICELUIIRE CX IRIIAL;

H - .59
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2. Network Layer Simulation

'rhe purpose of this program Is to simulate the network layer

software on the Intel System III software development system.

b
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224 3 DO; /* &ASE SEqLN I 14NULL ~d 25 4 NfLENEvl NILCNE + PA K-l$SjIZL;
226 4 IF NTLCNC: > ' NILCSL- THEN
227 4 N [.LE 0;
223 4 14ND;

229 3 DO;
230 4 TXDINE =TWOINE + DATA$GRA$SILC;
231 4 IF IXOINtE >= lXOISL MIEN

2352 4 MXINL z 0;
253 4 EijD;

234 5 1)0;

21 255 4 TXO2NE rDO2NE + DAlASOANSEIZE;
23o 4 IF IXUENE > TX02SL THEN
257 4 TX020' = 0;
233 4 END;

239 5 DO;
0240 4 TXO3jE = Tx03NE + DATASGRAM$SILE;

241 4 IF TfX03NE = TX0SZ THEN
242 4 TX03NE -0;

245 4 END;

.,44 3 DO;
'45 4 TX04NE TX04NE f DATA$DRAN$SIZE;
246 41 I r XO4NT >= 1>40457 THEN
247 41 Ixo4tNL = 0;
2438 4 ELND;

249 3 END;

250 2ES fi$R SPERtI

2"1I E.ND LU)S Ais$BS';l.P

PROC.EDURE AS Vc$ I Ars$I.SRP SERV ICL rABI, HiotSEKEEP

ThE- PUiP&.L OF THIS PROCEDUI<E IS TO HOUS;EKEEP A SPECIFIlED
bUFF-r< TABLL AFTER EiSV CINGO CRMOY No A PACKET.

INPUT - THE INPUT lbj AN ADDRESS VALUE INDICATING THE TABLE THAT
REQUIRES HOUSEKEEPING.

PRDCE. SliN' - THE H-'oCEDLUNE DETE-RMINES THE TABLE TO BE PROC 2 S,l
ADVANCES IEL [4EXTSBY IESTO$BESSERV I cED ADD)RESS BY A PACRETSS IZE,
AIUU ADJUSTS FUI? BjUFFER WRAP IF NECESSARY.

OUIIPUT M TE SPl'CIFIEH TABL.E HAS ITS NEXV$HYTEITOSI3ESSENVICED ADDRESIS
AI)Y NA- ID Y MHUE~~T Or,6F A SINGOLE PACKET.
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INTER~FACE - MHIS PROCEDURE IS CAL-LED BY flIOCLLU L I(QUILSIN
AND I(3UTE$JU1.

3h 2 DLCLAPML I AB AL")a1 SS;

254 2 1 F (TIAB > 1 AMU rk 11) 14 EN /ft 7 FOK REAL, I1I FOR S IM '
255' 2 DO CA;lt Tkb;

256 3 , ' ASF Z0ZO I S NULL

2)D 35U; /* ,ASE ONE S1AkI, H- ft

21A 4 LCOINS zLO)INS + bAfAiGRAMS1SIZE;

25J 4 IF Lc2)NS >- LCOISL THEN
2n'o 4 LCOINS U ;
2t61 4 END;

_'b2 3DO; /ft CASE TwoG STARTS HERE /

*263 4 LCO2INS, LkCU2NS + DATA$GNMSSIZE;
2,64 4 I F LCO214S >~LC02SZ THEN
26 , 4 LOWNS 0;

2u6 4 END);

o/ 3 DO;
0 )f,13 4 LCU,3NS =LC03f6 f ATA$6fBA;$SIZE;

)o9 4 IF- LC03NS' >= LC05SZ THEN
21U 4 LC03NS 0;
271 4 END;

272 5 DO; I* CASE FOUR 'TARTS HERE ~
21J 4 LCO04NS LCCJ4NS + DATASGRAM$SILE;
2i4 4 IF LC04NS >= LCG4SZ THEN
2 It 4 LCO4NS 0;

2/1 5 * ~CASE FIVE START1S HLRE ~

2 i6 3 DO; /* CASEL SIX IS A NULL STATEMENT ~
2/9 4 LCNrNS LCI4INS + PAOKCTSSIZV;
2u) 4 IF LCNTNS >= LC NTSZ THEN
261 4 LCNTNS =0;

10262 4 END;

23 5 3DO; /ft CASE SLVEN srARs HEREft
284 4 NTLGNS = NITLfCNS + F ACKEr$SIZL;
2 8 4 IF NTLCNS > NTLCSZ THEN
286 4 NT1CNS 0;

0 d 7 4 LNU;

/ft CANSES 8, 9, 10, 11 FOR T.(U(2,3,4) AMCr NOV RLQUIRLU AS '
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/* THE TXOXNS POINTERS ARE IN1CEMLNTED AND CHECKED IN THE */

/* TRANSMIF DATAGRAM ROUTINES f/

28, 3 DO;

289 4 TXGINS = TO1NS + DATASGRA4$SIZE;

290 4 IF TXO1NS >= TXO1SZ THEN

291 4 [XOINS = 0;
292 4 END;

293 3 DO;

24 4 TXO2NS = TXU2iS t DATASGRAM$SIZE;

295 4 IF TXU2NS >= TXO2SZ THEN
29o 4 TXO2NS = 0;
297 4 END;

298 3 DO;

299 4 TXU3NS = IXO3NS + DATASGRAM$SIZE;

300 4 IF TXO3NS >= TxO3SZ THEN

301 4 FX03N4S = 0;
302 4 END;

303 3 DO;

304 4 TXO4NS TX04NS + DATA$GRAM$SIZE;

305 4 IF TXO4NS >= TX04SZ THEN

306 4 TXO4NS 0;

0 -07 4 END;

39d 3 END;

339 2 ELSE HSKP$ERR HSrP$ERR + 1;
310 2 END SRVC$ FAB$HSKP; " "

/* PROCEDURE BUILD$I$PACKEI PROCEDURE FOR IRANSFORMING THE USER DATA */

INTO A DATASPACKEr FOR TRANSFER TO THE */
/ft NETWORK SIDE OF THE UNID. */
Ift ' I

THE PURPOSE OF THIS PROCEDURE IS TO TRANSFORM IHE HOST'S*/
/A USER DATA DELIVERED To ONE OF THE LOCAL INPUT BUFFERS INTO A */
/* DATA$PACKET TO BE PLACED IN THE LOCAL TO NETWORK BUFFER. THIS*/

PROCEDURE ADDS THle FIVE HEADER BYIES, AS FOLLOWS:
1. I BYTE FOR THE DESTINATION ADDRESS. /"

I 2. 1 BYTE FOR THE SOURCE ADDRESS.
3. 1 BYTE FOR THE SEQUENCE NUMBER. '/
4. 1 BYlE FOR A SPARE (SPARiE$Oi). */

/ 5. 1 BYTE FOR A SPARE (SPARES02).

INPUT - THIS PROCEDURE RECEIVES AN ADDRESS THAT INDICATES THE */

/" LOCAL INPUT BUFFER WHERE THE INCOMING HOST DATA IS */

LOCATED.
PROCESSING TIlL PROCEDURE BEGINS WITH THE PASSING OF THE TABLE*/

11 - 54
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/*WHERL E tiO r'S DATA IS LOCATED. THE SOURCE ANDra 1* ULOrI NAT ION ADIJRES S (SOURCEADORESS, DESTI NATI ONS
ADUiRESS)
IS SUP~I'LtD BY THE DEJiADUR PROCEbURE. FOR NOW, THE '
SEQUE'NCC NUMR1I AND BOTH SPARE BYTES ARE SEf TO ZERO. *

1* THE I-JIUkE, THESE BYFLS WILL REFLECT X.25 PROTOCOL. *

OJ TPuT~ - TilS iPROCEDURE PLACES THL FIRST FIVE BYTES INTO THEI ~
1* LOCAL TO IJETWOtiR BUFFER TABLE BEFORE THE PACKET IS *

I NRAN',E~. OVEN TO JHL NLTWORUK SIDE OF EL)-HE UN ID.

IN-] ERFAC - ].I[ PlROCE DURE I S CALLED FROM PROCEDURE ROUTE$ IN FOR*/
1* ]H0Oi[ DATA PACKETS [DESTINED FOR THlE NETWORK ONLY.

P NOTE: I-HE HLAOER INFORMJATION SUPPLIED IS FOR DATAGRAM SERVICE ~
P ONLY. LSTHE SEQUENCE AND SPARE BYTES ARE SET TO ZERO*/
P TO ALLOW THE 114105 MINIMAL OPERATIONAL CAPABILITY. FOR ~
1* FUTURE SOFTWAR E EfillANCEM4:NTS THIS MUST BE MODIFIED. ~

A)311 1 RUILDSISPAa1ET: P1ROCEI)URE(IADLEsPTR)
312 2DLCLAREC TABLElPrR ADDRESS,

LCOXF8 BASED TALE$PTi(1) BYTE;

313, 2 LC1,1TBCLCNThE + 0) - DEST INAT IONiAI)RE S;
514 2 LCN'tTTo LCNTNE + 1) = SOUi,0SALDORESS;

:51', 2 LCNfrtO(LCNTNL 12) =0;
516 2 LC14TTu(LCNTNE + 3) z0;
:517 2 L_ TULNTNC f 4) 0;

318 CALL MOVL(WA$AfAM$SIld TAb~I[I~'R, .LOlJTft3(LCNTN.5));

15 2 CALL LD$lAb$icSKP(6);

320 2 1l1) ISO I LOSi I $PAGKE F;

PROCEDURE I)ET$ADDR I)ETENMIfJEz THlE DESTINATION OF DATA FROM LOCAL HOST

Illt FURPOSCE OFIHIS PROCEDIURE IS 1-O DEFERMINE THE UEbI INATION OF DA
COM ING FROM A H OST COINNEC TED TO LOCAL CHANNEL-I.

I N:U I - THE INPO'U IS A TWO CHARACIER ASCI I VALUE INDICATING THE TABLE

LOCATION4 OF IrlE PACKET TO BE EVALUATED ANO A LOCATION FOR THE

DEST 'NATION TO PE PLACED..

t-'rUCES~iIiiG - THE PHOCEG)URE FIRST EXTRACTS THE 2ONITROL$CODE FROM THE
IHCD MING DATA TO DETERMINE WHICH ROOTING SCHEME IS OSEO. THE

COIJNTRSCOoDE AND) NETWORK$COOF ARE THEN 1XiNACTED TO DETERMINE
THE D)ATA'S DESTINATION. It- THE DATA IS DESfINED FOfR THE NETWORK

SIDE Of- TilE UNID THIEN THE HOSTSCODE IS ALSO EXTRACTED SO THAT

[NILC IA.TIA] IONSAIDURESS CAN BE DETERMINED.I
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OUTPUT - THIS POEUKL PLACES THlE DESTINATION ('LN' OR 'LL') IN
MEMORY FOR IHE PASSING ROUTINE AND IT RETURNS [HE DESTINATIONS
ADDRESS. AN EXAILL OtF A DEST INAT IONSAO)DRESS IS 21, WHICH
INDICATES UfjiD=2 AJit) CHANNEL I.

INIlERFACE - TH IS PROGEDURE IS CALLED BY PROCEDURE ROUTES N.

NOTES: 1. BYTE AfiD. OVi WiLL KAS( OUT THE UPPER 4-BITS.

2. bYiE AND OFOH WILL MASK OUT THE LOWER 4-B3ITS.

1. jYTE 011-1 WILL RETURN A VALUE 0-15 FROM1 TH-I LOWER 4-BITS.
-1. BYIE / IH WILL RETURN A VALUE 0-15 FROM THlE UPPER 4-BITS.

.521 I ULMID ISAF RO CELDUE(TAI5LE PIR) ;

322 2 DECLARE LOB ITS BYTE,

IIIBITS BYTE,

COI4TRiOL$CODE BYIE,
COUNTRY SCObE BYTE ,
NETWURKSCOOE BYTE,

HOS I CODE BYTE,
SR'$HOs [sCODE BY IL,
SR(;$NET$COD)E Ill IE,
SRCSOONT-SCODE BYfTE,
SRCSCONTRYSCOOE BYTE,

TAt3LE$PTR ADDRESS,
LCOXTB BASEL) TABLESPIR~i) BYTE;

523 2 LOBITS "0;

324 2HIBITS =0;

52 2 CONrROL$COUE 0;
32b 2 COUNkYS0col.E 0;

527 2NI:TWORrK$CODL 0;
'2h 2 NSr$COUE 0;

3 Z'9 2 DlA-lINAVI ONSADDRESS -0;

530 2 SOURCE$ADDi<ESS = 0;

i3 2 DI'STINATION U;

352 2 CUNOtOICUE LCOX[I3( I) AND OFH;

2 IFCCNROL~OUC 00 tHEN
34 2 DO;

3~ S UUNT.,0$GOUE = (ROR(LCUXT(6). 4) AND 01-H);

33 . IF C7ourRI$COUE =THISSCUUNrRY$COL)L THEN

3J6 4 NI4WORK$SCODE = LCOXrB(17) AND 01"H;
339 4 Il (NLTwJRK$GODE < ' NAX$NLT WORK $COL: ) -THEN
3540 4 00;

341 5 IF (COUN'Tr~SCOOE <> Till ACOUNTRY$CODE) OR

(INEYIWORKSCOOL)< IHISSUNID$BR) THEN4
342 , UESTIaAJION 6; 1* LOC TO NET ~

LLS



PL/M,1-80 CONWILER LOCAL NETWORK TEST PROGRAIN, 30 ISP I~o84

343 D ESTINATION = 5; /* LOC TO LOC ,

344 5LUBIITS = (ROR(LCOX( 1 7I), 4 ) A1LD OFH) ;
34 ) 5 IIIBITS . (ROL(LCOXTb(I8), 4) A1ND OFOri);
34o 5 tIOST$CG0L LOBITS OR HIUH 1;
347 5 IF (IIOSTSC;ODL > O) AND (IOS110OOE - 63) THEN

343 5 DEST iNAT ION$tADiaCSb NLl W0RK$COOC CA i01;

EL SE
54) 5 IF (HOST$CUDL -o4) A14D (HOSISCODE -121) THEN
350 5 I)EbrINArIONADOKLSS= NETWORKSCODE OR 2011;

ELSE
351 5 iF LHOSFSCOOL >- 128) ANt) (HOSTSCODE - 191) THLN

352 5 DESTINATION$ADDRESS =NETWORKSCODE OR 30H;
EL SE

3t,3 5IF (HOSICODE -= 192) AND (HOSTSCiOL -~25t)) THIN
351 5 E'ESTINATION$ADDRESS =NLTWORK$CODE OR 40h;

END;

EL SE
3,)6 4 DO;

'55/ 5 CALL SNDjSEQ(.1P$53A, SIZE(rP$53A));

5 5 SrArTB(U4) = STATTB(04) + 1;

359 5 SfATTM3(O) =STATFt3(OO) + 1;

3 61 4 END;

EL SE

32 3 DO; /* 1JOT FOR THIS COUNTRy, SLND TO NEFWORK/UNID 0 ~
303 4 CALL SNb'EQ(.TP15j8, S)ZEtTP$5L3));

364 4 Sr~foU15O) S[ATTH(O3) + 1;

30 4 STrl&O-SArT!H'W im(OO) i1;

'6r 4 LND;

ELSE

38 2 DO;

, :T IS AT THIS 1P01NT THAT JTHIR IP CON 'riOL C.ODES WILL
HE INC"oRPO1?ATED INTO 1"HE NETiRK Z/

3 CAL 5i05L~ iP$3CSI LL( fR$3C))
310 3 SfATr[3(02) SiATTD(02) + 1;

571 3 AT(O)-STi(8 1-;

57, 35 LND;

375 2 CALL SDEH li, IE ~$I))
314 2 CAL..L HEASAS2' (2ONT:OtSL,(Y, 0);

35 2 CALL D (.!1, 2);
3/uj 2 CALL SN~~.SlSIZLk1H1b;Cfl;

.111 2 CALL )LA$ASC,(COUNTRfSCODL, 0);
3/8 2CALL NS(.TE4,2)

1/9 2CALL fUL(T$~ IlII~A)
3830 2 CALL HEXSASC(NLTW0RK$CW)L, 0);
Jul 2 CALL SN~V.Ef.2);

5d2 2 CALL SNDSEQ (.TP$511D, SIZL([PS51D));
383 2 CALL IILX$ASC,(LOt3ITS, 0);
3d4 G AL SNDSLQ(.TLI4'1, 2);
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381. 2 CALL .NDSEQ(.TP$51E, SIMETPS510);
3b(, 2 CALL HLX$ASC(Hli3IrS, U);

387 2 CALL S1,DSLQ(.rI14-1 , 2);
383 2 CALL- SNDSLQ(.TP$52A, SIZEdFP$52A));

1 69 2 CALL HEX$AS0(HOSTiOE, 0);

30 CALL SNDSEQ(.TENPI, 2);

32)1 2 CALL SNOUSEQ(.fP'32, SIZI(TP$52));

392 2 CALL HEX iASC(DES T INATI 0N$ADDRE SS, 0);

393 2 CALL 2.NDS.q(. - ri,-' , 2) ;

39o4 2 If L)LSI kJAfIOtJ [lEtN /* LOC To N~r, GET SOURCE INFO ~
5 2 D0;

396 3 SRC$NET$200E LC0-I-B(13) AND OFH;
391 3 IF (SRC$NETSC0DE <= MAX$NETWORK$CODL) THEN
598 3 00;
399 4 LOWITS = (RR(LG~x-re.(13), 4) AND OFH);

400 4 HIBITS (ROL(LCOXTB(I4), 4) AND OFOH);
410) 4 SRCSH0ST$C0OE = LODITS OR IIb I TS;
402 4 IF (SRO$HOSM~ODE -0Q) A1ND (SRC$HosTscoDE <z 6,,) r-HEI

45 4 SOURCE$ AORE SS SIZCSNE-r$CODL OR IOH;

EL SE
404 4 IF (SRC$HOSTSCODE >-64) AND (SRC$HOSISCODE '=127) THEN
4 5 4 SOUNCESADDRE!>S =SRCSN4ErSCODE OR 2011;

EL SE
406 4 IF ,(ER$q]Oz)ISCODE >=128. AND (SRC$HOSISC'OL <= 191)

THEN

4J] 4 SOURCE$ADDRESS - SRC$NETSCODE OR 30H;
EL iE

40d 4 IF (SRC$HCOST$COE >= 192) MND (stCsHoSrsCODE -. 255)
THEN

409 4 SOURCESADDRESS S .RC$N~rscoiDE OR 4011;

CALL SNIDSEQ(.fP$52B, SIZE(TPS52B));

411 4 CALL HEXSAS(.,(SOURCESADDRESS, 0);

4112 4 CALL SNDSt-Q(.TEWI, 2);

413 4 END;

ELSE
414 3 DO

41 ') 4 ELTINA 1014 8;

41o I (ALL SN4DSEQd.TP$53AA, SIZL(VrP$53AA));
417 4 SIATTU,(04) = [)ATrb(U4) 1 1;

4 1J 4 1,TAfTb(0) = STArT3(00) + 1;

4 19 4 L141;

420 3 END;

421 2 END L)ET$AOCI(;

FROCLDIJRi DEFS\DDRVNL, uL FRMINEs THL DESTINATION OF DATA FROMI THL NEFWORK

IHE I'RPOCL OF [HIS PI-LCLDURE IS 1O DLrLRMINE THE I)LSTINATION OF DATA
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C1I NG FROM rHE IJLTW(MIK SIDE OF THE UIN I TO1 A LOCAL H-OST.

INPUT - THE INPUT I S AN ADORESS VALUE INDkICArIN3 rilE TA3LE LOCATION OF
T1E L'AIA 10 BE EVALUATED.

PROCLSSINk, - rtIL PROCED(IkE EXTRACTS ri-iDE )srINATIONS,\DESS FkOM IHE
SLCJi4D BYTE OF- THE DATA PACKET AND RIETURNS -THE GOR!lESPONDJINO

DES IINAT I ON.

O)UrTPUT _ (HIS I-SUEOUIO-. t E Tuwis THE DESTINATION (1,2,3, OR 4) OF THlE

uA1A UM I NJ FRO:- rIHl NEFWOR<& TO A L.OCAL- HOST.

IN I EFACE: - TilS riHOCEI)UHE IS CA LLED BY PROCEDUIIE ROUTE$ IN.

NOTES: 1 . tl r[ ANO 071-1 WILL MASK OUT THE UPPER 5-BI TS.

422 1 DLI $ALI)$NL.: 'k0,:EDURE DYl E

4 2.5 2 D0EELARL PURI' Bfis,

63IT5 1YTE;

42.4 2 bITS - kkOR(NfLCIV(N4TLCNS), 4) AND OF10;
42L 2 IF (bITS >z I A1ND BITS '-4) THEN

42o 0 10 CAS E tl rS;
4, 1 3
423 3 P0-IF r 1;

4.'9I 3 PORI1 - 2;
4 50 3 1,0Od =5;

4 52 5 LD

42.5 2 D0;

4,4 3 Pr 0
4,7) 5 SYAFIBCU) STIl r3(O1) +- I /* INCI<Eftir LOCAL ERROR COUNT ~
-1 )u 5EDO;

'151 2 RLTUrmN PORI;
453! 2 END DE I $ADDk3NL;

PRO2-EDJIC MOVE$LL ROUTE OUT LITHlER A UAJASPACKEI OR HOST D)ATA

THlE PURPO.SE O1 IHI S PROCE bURL I S TO ROU I L PACKE IS F ROM THE
LOGAL TO LOCAL AN)) NETWOO- TO LOCAL TABLES TO THE CUD(RCCT

GUF[ID T 2HANNEL

INPUT - UAIA PACKETS ARE ROOTED VIA EVALUATION OF LCLC113 AND

NTLC;TL ACDRESS3 AND INTELRNAL PACKET ROUTING INFORMATION
PROiESS IN6 - THEL PROCEDURE CHECKS EAJ INPUT bUIILR'S ADORELSS )

FOR PACKET ARRIVAL. IF A PACKLT IS KEADY,1IIE DESjTINAI ION
I S UL IERMINEL' VIA P1ROCEDLURL DUl SAL~uR, AND IRANSMI T 1E

HF1 59.



PL/W-6O COM4PILER LOCAL tJETWOf(K lL.ST P')Rti, 30 SEP 1984

BY SE T ING THE TRANS.T IIT I NTEkRUP [S TI ROUCHi PROCEDURE

FRNIIT$1PKT. THE IABLE THAT WAS SERVICED (PACKET REMOVED)
HAS IT[S AfDHLSS;S UPDA-tED BY SFRVC$TAB$HSKP. WHEN THE

FRAM[: I rRYAv6MI Tft) TO THE HOSTS FROM THE NET To LOCAL

BUFFER TABLE, THE FIRST TWO BYTES OF HEALELR INFORMATION

ARE STRIPPED OFF bEFORE ThANSMISSION.

OUTPUT - A HACKET OF: DATA I S PREPARE:; FOR IRANSI55 ION AND [HE

INTERRUPTS ARE SET.
INTJERFACE - TH IS PROCEDURE IS CALLET) IN AN I N TNITL L.OOP BY [tifE

MA IN PRHOGkAM.

4 ~9 1 TOVE$L;: IPUCLLtIJL(IADL-E$PlR, 1POlTT.,

440 2 DECL PORT bY iE,
VAil-EsPrR ADDRESS,

L-COATU bASED IADIL~IPVR( 1) BYTE;

44T1 2 IF (POkRT - I AND POR(T -~ 4) THEN

442 2DO CASE PORT;

4435 35 /* CASL 2.D I S 1NULL *

.14 15 DO; /* CA3E ONE /

445 4 IF TRANSST$RY = TRUE THEN DO;

447 5 CALL SND)SEQ(.TP$24, SIZE(TP$2j4));

448 5 CALL MOVE(DATA$GRAIMSIZE, TAbLESPTR,.TXO1TB(TXOINE));

1 49 5 CALL LDSIAL3$HSKP(a);
4')0 jENDO;

4 -.)1 4 END;

4,,2 3 DJO; /ft CASE TWO ~
453 -4 IF TP.ANSS2iRDY =TRUE: THEN 0O;

4D-i C ALL 'SNUSEQ(.TPS25, SIZE(TP$25));
4", CALL KOVE(UATASGRAMSSI ZE, TABLE$PrR. lTX02rb(rxO2NF-));

*b 7 SCALL LD$STAi3$HSEP(9);

.1 5J 4 [.10;

460 15 00; , CASE THREE ~
461 4 it- TRANS$3SRL)Y - TRUE THEN DO;

CALL. 5NDSEQ(.TP$26, tIZE(lI $26));

.164 (.'ALL M0VE(DATA$GR4AM.$SIZE, TABLE$PTR, .TX03TB(TX03NE));

*lu CALL LD)$TAd$HSKP(IO);

4rud 5 )J; /~CASE FOUR ~
46A 4 IF rRANA4IROY iUE. THEN D)O;--

471 5CALL SI4DSEQ(.TP$27, SIZEITP$27));
112 5 CALL NL)VE(DATASORAMSSIZE, TAbLE$P[R, .TX04TB(rXO414E));

475 ( CALL L .;$TAiM$SKP(l 11
* 174 51Fb)
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41- 4 END;

476 3 LND; /I END CASE */

477 2 ELSE DO;

418 3 CALL SNDSEQ(.TPS28, SIZE(TPS28));

419 3 STArTB(LSRO$DESTiERR) STATTB(L$RO$DEST$ERR) + 1;

480 3 END;

481 2 END N OVE$LL;

PROCEDURE NOVESNL

THIS PROCLDURE MOVES A PACKET OF INFORMATION FROM THE NTLCTB INTO ONE

OF THE FOUr TABLES TO THE HOST. DESTINATION ADDRESS IS AN INPUT

PARA ETER TELLING WHICH HOST(PORT) THE PACKET SHOULD BE ROUTED TO.

CALLED BY ROUrE$IN

4d2 1 MOVE$NL: P'OCEDURE (PORI);
433 2 DECLARE PORT BYTE;

4d4 2 IF (PORT > I AND PORT <= 4) THEN

485 2 DO CASE PORT;

466 3

487 3 DO;

488 4 CALL MOVE(DAFA$GRAMSSIZE, .NTLCTB(NTLCNS + 5),
.TXOI TB(TXOINE));

4 o9 4 CiLL SNDSEQ(.TP$30, SIZE(TP$30));

49) 4 CALL LD$ftAB$HSKP(b);

491 4 END;

492 .5 DO;

493 4 CAL MOVE(DATA$ORAM$SIZE, .NTLCTB(NTLCNS + 5),

.TXO2TB(TXO2NE));

494 4 CALL SI4DSEQ(.FP$I, SIZE(TP$31));

4-)5 4 CALL LD$TAb$IiSKP(9);

496 4 END;

$01 3 DO;

4')d .4 CALL MOVE(AASRAtA1$SIZL, NTLCIB(NTLCNS + 5),

.TX03TB(TX03NE));

49) 4 CALL SNDSL,(.TP$2, SIZE(IP$32));

!)00 4 CALL LD$TABSHSKP(IO);

50 1 4 END;

502 3 DO;

503 4 CALL MGVE(DATA$URAM$SICE, .NTLCTB(NTLCNS + 5),

.TXO4TB(TXO4NE));
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504 4 CALL SNDSLQ(.TP$S.3, SIZE(TP133));

505 ,1 CALL LD$ IA1SHSKP( 11 );

50o 4 L0J;

50 3 EN;
"

EL SE
SUH 2 CALL SNDSt-Q(.TP$34, SIZE(TP$34));

)Jq 2 LIND MOVU;NL;

FtWOCLDURE ROUTE$IN ROUTES IN EITHER DATA$PACKETS OR HOST DATA

IHE PURPOSE JF THIS PROCEDURE IS TO EITHER ROUTE HOST DATA

FROM THE FOUR LOCAL INPUT BUFFERS TO ThEIR CORREC'F OUTPUT

BUFFER OR ROUTE 1ATA$PAOKE [S FROM THE NE [WoRK SIDE OF THE UN ID

TO THEIR CORRECT OJTPUT LOCAL BUFFER MINUS iHE DATASPACKET

HEAi ER.

INPUT - IIOSI DATA OR DATA PACKETS ARE ROUTE) VIA EVALUATION OF
LCXXTB ADUWESSS AND INTERNAL PACKET ROUTING INFORMATION.

PROCESSENG - THE PROCEDURE CHLCKS EACH OF THE LOCAL INPUT BUFFER'S

ADDRESSS FOR HOST DAlA ARRIVAL. IF ANY HOST DATA IS READY,
THE DESTINATION IS O&FERMINED VIA PROCEDURE DET$ADDR. ONCE

THE DESTINATION IS DETERMINED THEN THE DATA IS EITHER SEN[
TO A LOCAL BUFFER (LOCAL TO LOCAL TRANSFER) VIA PROCEDURE

MOVSEQ OR THE HOST DAIA IS CONVERTED INTO A DATASPACKE[
(BUILD$ISPACKLT) THEN SENT TO THE NETWORK SIDE OF rFE UNID

V IM NOVSEQ. BOTH THE BUFFER TABLE THAT IS LOADED AND THE

TALLE MlAT IS L H-V il) HAVE ril I R ADDRESSS HOUSECLEANED

BY LDSTAL$!ISKP AND SRvUSTAB$IISKP.

OUIlPUr - EI THLI( A DATASPACKE r OR HoS[ DATA IS MOVED ro AN
AFPi,)PRI AFE DESTINAT U0N BUFFER.

INTERFACE - THIS MiOCEUURL IS CALLED IN AN ENDLESS LOOP BY THE

MA IN PROGRAM.

1)10 1 ROJIE$IN: P1WCELJRE;

151 IF I. I .CI :i - LOA 1NS) DATASGRAMSSIZE) OR (LO1NS > LCO1NE)) THEN
51, 2 uo;

1 S CALL SN0nLy(.rP16, SIZE(TP$6));

514 3 ALI h ISADD0I(.LCOITB(LCOINS));

bl'. 3 iF ULSTINAMI N - r ) FlLN
51r1. 5 O

517 4 ,ALl. SNI)SLQ(.TP$7, SIZE(TP$7));

Iti 4 CALL MOVE$LL(.LCOITB(LCOINS), (ROR(DESTINATIONSADDRESS, 4)

AND 1-H));
I 9 4 [DL);

L. C

IF ', INAT ION ho IEN

H - 62

'% . % . • " .% ". " % .- -. . .-. ° ". . . .. ... ... . . . . . . . . . .
"- ,'."''- . . .' ...A .... .. ' A.. o , _. ' """'.' .' . . , " ; _"•".." .. • . . '.-. .-.-.- ' .' .. '. ' .. ' .' ' .' . '. ' .
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'521 .3 00;

522 4 C ALL SNDSEQ(.TPSU, S2(P8)
')25 4 CALL. BUILD$1$PACKEr(.LCOITBCLCOIrNS));

524 4 CNO;

EL SE

'25 3 DO;

526 4 CALL SND.SEQ(.TIP$9, SIZE(IP$9));

527 4 SJATTB(L$RI$DEST$ERR) = STATTB(L$NISDESr$ER,,) + 1;
52d 4 END;
'529 j CALL SRVCSTAb$H KP(1);

)3o 3 CrN0;

.,31 2 1 F (LC;ONE - LGO2NS) >' DATA$C3RAA$S IZE) OR (LG021S >LCU2NE)) THEN

532 2 DO;

533 3 CALL SNDSEQ(.1TP$10, SiZE(rpsio));

534 3 CALL DET$ADORC.LC02TB(LCO2NS));

535 3 IF DESTINATION =5 THEN

536 3 DO;

537 4 CALL SNDSEQ(.TP$II, SIZE(TP$11));

t)58 4 CALL NOVESLL(.L.CO2TB6(LCO21,I), (ROR(DESTINATIONSADDRESS, 4)

AND OFH));

539 4 END;

EL SE

540 3 IF DESTINJATION z6 THEN

541 3 UO;

542 4 CALL SNOSEQ(.TP$12, SIZE(TP$12));

543 4 CALL HUILDSI$PAGKET(.LC02TB(LOO2NS));

j44 4 END;

EL Sc-
545 3 DO;

546 4 CALL SNDSEQ(.TP$13, SIZE(TPSI3));

547 4; CALL !SNlDStLQC."51, S/LE(TP$51));

')4b 4 C ALL HLA$ASC (LOW (DES I NAT ION),0);

149 4 CALL SNDStQ(. rE4PI , 2);

550 4 CALL SNDSEQ(.TP$52, SIZE(rP$52));

.)51 4 CALL HiE;<SASC(DESTINATION$ADDRESS,O);

552 4 CALL SNUSEQ(.TLNF1I, 2);

51)5 1 SrAIT3(LSRI$DESV$ERR) = STATTt3(L$.RI$SES1$CRN) +4 1;

5'4 4 END;
55: 3 CALL :KC~~ISP )

5U 3 END;

51 2 IF(M-CO-NL - LtC13) '- DATA$6HA1ASIZL) OR (LCO3NS > LCO3NL)) THEN

151.) 2 DO;

'559 3 CALL SN[)3LQ(.lflS14, SIZ-L(lP$14));

60 5 CALL DLV$AUOR(.LCu3TB(LCO3NS));

5ol 3 Il DLESrINATIGN 5 THEN

'5f. 2 5 I~

5U3 4 CALL SNDiSEQ(.TP$15, SI.7E(TP$15));
. o4 4 CALL iA0VE$LL(.LU)315(LC0-)NS), (IK0H(DLSTIATION$AUflRESS, 4)

AND OFHI)



P"M-8 ;-u CC'ILLk L(UCAL NL1~wA5K IL f P'KCXAfl, 50 SLP 1964i

S9, 4 LNU)

CA)I F l'jSllN I'l cJ 6I'ILN

4 C~~~AL. SNDSEQ(.rTPsiu,SI(T$);
4 CALL BUILD$I$VACAUE(.1-CO5b(L03S));

70 4 END;

E L S L

,)12 4 CALL SN1D;lQ(.TP'S17, 5ICL(TF'$17));
Hi 1 4 b TAI-' $<1$E0,Ffl SIA r r(L $R 1$DL $LMI) I;
tI/4 1 LNLJ;

?1 ALL S~CI~HtP3

577 2IF(M.CO4NE - LC04NS) >~DAVA$GRA$SIZE) OR (LOO04NS >LCU4NE)) THEN
- DO;

~?- SCALL cSNb-SLQ(.fP$I8, SIZE(TlPSIb));
S~~u .5 ~ CALL EA r (.C4f(LOJS)

S IF DESrINATION = 5 [HEN

,)d 5 4 CALL SNDSEQ(.TPS19, SIZL',T$19));
.3 4 4 CALL f4GVESLL(.LCJ4153(LC04NS), (ROR(OESTIwArION.AooRESS, 4)

AND OFHfl;
tC:.' 4 E D

ELSE
5 ~ ~ it: Dt'TlNA) I SN o THIEN

5W) 4 CALLt :Ii)EQ(.rPl$2O, SIZIE(TP$20));
5) 4 CALL.CIAIA)E(COTLO4S;
A) 4 Lr4U;

LLSI

21 4 CA .Lb 5N DL T PIr$2, S I l(IP$ 2I
b'S bIAT r(L R I$ DL S 1$ L-R k .A II B(L $[)S$N r< 11;

'JO) 4

GAL-L "IRV Al AHSNI4);

5)F (N] LCNtj - N LLNS) >=~ i'lk(KL I $12 I ZF) OR (N[L-Clil > NTLCNE) THEN

DCSI INrATi INSADLtC5~ ('FrSADDRSNL;

rJ1 S-ALL 5;RCrAf3$II5FW(7);

60.5 END ROUhA IN;

0',lEukla SLRVPI L$LO00t'

11 .4



-'L ".1-dJ L:tI4 L Ei LOcAL t;E fWtK 1:3 2Sf hOGRAI4, 30 SLP !984

P~IOCFJIi 3 A iR.A4 AROUND Al 111L N~fW0IPK LATER. l1i: SOUI<CE AND

tu-S sI NA! IN IDI ON~ Atr! Siq I P.HED AND THE PACKL I I 3 P01I IN TO THE

Ii i0lZ LAYLI lA&Ci.J

I NIErACE -

CALLLD [BY iA' N POGkA.

tJ4 I 3)Lki(. ULL00r: ThROEDUkRF;
,1' 2 OLCI.AfE INUL/. Ai)URDS ;

o0l, 2 IF ( ECNTNE: - L2,N P13) ;- P,CKu $ L OR.

,LCN INS > LCNINE) -rtiN

fJ/ 2 DO;

o08I 3 CALL SNDSEQ(.TP14O, siZ.E(VP$40));
tuo) 3 NTLCfH(NTLCNE +3) LO NTTL3(LCNTFNS + 1);
nO 3 NILCTB(NTLCNE f1) LGNriU(LCNTNS + O);/SWAP PACKET HEADER*/

t)In 3 L)O INDEX 10 (PACKLTSSIZE - 1); /* SWAP DATA ~
-2 NTLCiJDN LCNL -1 INDEX) =LCN I[rbILONTiSj + INDEX);

15 4 END;
014 5 DO INOLA 0 0O 3; /* SWAP IP DLSV & SOURCE '

1 4 NTLCTI3(NTLC;NL + INDEX 1,I-) LCN1T13(LCNTNS +- INDEX + 21);

1l 4 NIL:_Tb(NrLECNE t- INDEX +- 21) LCNTIrB(LCNTrN5 + INDEX +- 17);
1A / 4 [i-iD;

61,3 1 CALL LIA fAD1$11iSKF(7);

ulio 3 CAL L 5RVC$TA3$HSiUP(6);

o0 3 ENO;

h 2 L.ND SR IL~'

iMMN;LDJRE LOAD AND IREtD$TAI3

MLSE ~HCUk3ARE D LI) 10 PU!I A i14:SSAOL IN1O DIE LCNTF6 TAB3LE AND

wkTi IE T0 THE CHT A MLSLAGE IN, VOL Ni1LcrB TABLE.

o I LOA.): I0,DrL(CArT, DES [$UN ID, DEST$iOS I);

t,,'5 LIL.LANII (I NDEX, COHAII3'P < AbDid 33;

6-24 2 1)CCi.AtL (D[EL ISUNID, IJESISHOS5) B/TL;

cL 2 L)LCLAO L' LtUOXILT uASED) CIAN$i'iikI 1) YTt;

2 DOb I NJ~., -'J 10 (D.AU(MLI.L-1);
59 3 L-OXN3(INDEX)

b'd END;

/* IP ItUE L lADEN 4

(D LCOxTIA( 12) 10f1; /* CC 1, JI 0 ~
o "0 2L(,006D( 13) (fOIS$UNICSNDbi AND OFH) OR

(ROL (LOW (CI1AN$NLM56) 4) AND UFOH);

/* ti(L 6, N



PL/M4-80 COMPILER LOCAL NETWORK TEST PROGRAM, 2 OCT 1984

26 1 DECLARE TPS8(*) BYTE DATA(O1R,LF,

'TPS8 Entering forever loop!');

27 1 DECLARE MSGl(*) BYTE DATA(GR LF,

'Do you want TR/TA handshake (Y/N) IN] ?1);

28 1 DECLARE NISO2(*) BYTE DATA(CR,LF,

'Which channel (1, 2, 3, 4) [1) ?1):

I* THE FOI-LOWING DECLARE STATE'4ENTS SET UP THE TRAP, RST5.5, RST6.5,

RST7.5 INTERRUPT TABLE IN EPROM TO JU. ' TO LOCATIONS IN THE 8155 RAM,
WHERE ANOTHER JUMP TABLE IS ACCESSABI.1 BY PROGRAMS IN RAM. TH4E RAM
TABLE IS INITITALIZED TO JMP 0 WHERE THE FPRO4 ENTRYJIJ?4' IS LOCATcD. ~

29 1 DECLARE JUMP$COOE LITERALLY '0C3fl';
30 1 DECLARE VECTORSTARLE$BASE LITERALLY 17FF41-1;

31 1 DECLARE VECTOR$TABL.ESBASEPTR ADDRESS,

ADOR ADDRESS AT (.VECTOP$TARLE$I3ASE$PTR),
VECTOR$TARI-E BASED) VE--TORSTARLE$BASE$PTR BYTE;

32 1 DECLARE CODFO(3) BYTE AT (0024H) DATA(OC3H1,OF4H,7FH),

COOEl (3) 9YTE AT (CO2CH) DA:A(OC3H,Or7H,7FH),

CODE2(3) BYTE AT (0034H) DATA(OrC3H,0rAH-,7FI-),

CODE2A(3) BYTE AT (0039H) DATA(UC3H,O,)),

C00E3C3) BYTE AT (003C1) DATA(OC3H,OEDH,7FH);

/* THIS DECLARr IS NOT CURI ,ENTLY USED BUT MAY BE IN THiE FUITURE

DECLARE
INTSVECTOR(B) ADDRESS, * INTERRUPT VECTORS
TRAPSINT ADDRESS, * POWER FAIL SENSE

INT$75 ADDRESS, -TIM.ER INPUTS, TINTO & TINTI

INT$65 ADDRESS, *RIN3 INDICATOR AND CARRIER DETECT

INT$55 ADDRESS, * FLAG; (FINT) AND MULTIBUS INTERP!IPT

RI"SMASK PYT17, * INTERRUPT MASK RETURNED BY RIM
TRAPSINTSPIP LITERALLY 102,111, *INTERRUPT LOCATIONlS
INT$55SPTR LITERALLY 0O201-1

INT$65SPTR IITERALLY '07411',
INT%75$PTR LITERALLY 'O3CH1,

IS9C 544 I/O PECLARATIONS SE-CTIO)N

,3 1 nECLAPE /* MASTER/SI.AVF ro Rrs ,'

SIl~fMA',K LITERALLY 1O'FH', /* SIM MAASK..TURN oEF INTERRUPTS
MASTER L I TERALLY 'O[E5H' I' wMASE) I1ODE
SL AVE I TERALLY 11014111; P~ SLAVE MOD0rEf

34 I DECLAPE [1 21,1 USARTS/
IJsSPoI(MD LI TFPAI.LY 'of)01 , ,' SEr.IAL- PORT 0 COIRIAND '



PL/M4-9O CONWILER LOCAL NETWORK TEST PROGR.AM, 2 OCT 1984

DESTINATIONSADDRESS BYTE, /* DESTIN ADDR OF DATAGRAM 4

SOURCESADDRESS BYTE, I* SOURCE ADDR OF DATAGRAM ~
FOREVER BYTE,-

BRFO ADDRESS, /* DATA RATE FACTOR. USART 0 ~
M3FI ADDRESS, /* DATA R A TE- FACTOR, USART I ~
BRIQ ADDRESS, /* DOTA RATE FACTOR, USART 2 4

BRF3 ADDRESS, /* DATA RATE FACTOR, USART 3 ~
ISRSSTAT BYTE; /* IRR STATUS PYTE

9 1 R$'4ASK: PRCEURE BYTE EXTERNAL; /* USE THE PLM89.LIB kflEN LINKING 4

10 2 END RSMASK; /11 REQUIRED) FOR TPE 808- PROCESSOR ~

11 1 SSMASK: PRO2'EDIIRE (MASK) EXTErPNAL;
12 2 DECLARE MASK BYTE;
1 2 END SSMASK;

/* SIGNON MESSAGE AND DIAGNOSTIC W-S AGF.S ,

14 1 DECLARE HEAOrER(*) PYTE DATACR,L-F,

UNID 11 #2 LOCAL OST -R ,LF,
TEST PROGAM' ,CR,LF,

VERS 1.1, 2 OCT 84',CR,LF,

13 I DE'CLARE TPS1(*) BYTE DATA(C-7,LF,
'Tp$1 Received datogram, putting In L.CO1TX');

16 1 DECLARE TP$2(*) BYTE DATA(CP,LF,

'TP$2 In BQ'JT[SOUT')
17 1 CECLARE rP$3(*) BYTE DATA(CR,LF,

'TP$3 Sent TR');
18 1 DECLARE TP$3A(*) B3YTE DATA(CR,LF,

'TPS3)A Srnt TA');
IQ 1 DECLARE TP$3l(*) PYTE OATA(C-P,LF,

ITPS 311 ee~e TR!);
20 1 DECLARE lr$3C(*) BYTE DATA (CM,LF,

'TPI,3C Roc~lwed TA');

21 1 PFCLAM. TP$A (*) PYTE DATA (ER,I.F.
ITP$4 Not TRTA, snnding d-,iaaram');

22 1 DECLARE TP$4A(*) BYTE DATA(CPB,LF.
'TPSIA Cornle+e d so-ndirnc !tijrmmi');

23 1 01ECLARE TP15(*) BYTE PATA(OP.,Lr,

24 1 PECLARE rr 6('') BYTE DATA(MJ, i

25 1 DECLARE TP$7(') PoYrE DAT (CD,Lr,

'rPS ' rnp -t- in tiI 71 7



PL/M-60 COW4ILER LOCAL NETWORK TEST PROGRAM, 2 OCT 1984

AT (.SYS$BASE + 30 + PACKETSTABLESSI7X +
PACKETS TABLESS IZE +

PACKET$TABLESSIZE +

PACKETSTABLE$SIZE +

FR AME STAFLE$S SIZE)

/* END OF SHARED MEMORY TABLES AND VARIABLES

B 1 DECLARE

I-COITX 'DATAsrABLE$SIZE) BYTE,

LC02TX (DATASTABLESSIZE) BYTE,

LC03TX (DATASrAnLE$SIZE) BYTE,
LC04TX (DATASTABLESSIZE) BYTE,

(LCO1NS, LCOlNE, LCOlSZ,

LCO2NS, LCO2NE, LCO2SZ,

L-CO3NS, LCO3NE, LCO3SZ,

LCO4NS, LCO4NE, LCO4SZ7) ADDRESS,

(NTOlNS, NTOINE, NTOISI,

NTO2NS, NT02NE, NTO2SZ) ADDR17SS,

TXOINS, IXOlNE, TX01SZ,

TXO2NS, TXO2NE, TX02SZ,

TXO3NS, TXO3NE, TXO3SZ,

TX04NS, TX(O4NE, TX04SZ) ADDRESS,

STATTB (STATSNBR) BYTE,

I' ADDITIONAL DECLARES NEEDED FOR TH IS PROG^r\AM

/* INTERNAL VARIAPLES USED IN THIS MODULE ~

(SENDSl, SEND%2, SENDS3, SENDW4 BYTE,

(EYTES$SENT$1, BYTES$SENT$2,
RYTF SSNTS3, BYTESSSFNT$4) I3YTE,

(IYTCS$QF(CVS1 , BYTES$RFC'VS2,

RYTESlRFCVS3, BYTES$Rr-CVS4) rlYTE,

(rRTA$1 ,TXTRS1 ,TXTAS1 ,PXV(lR$I ,RXTA1l

TR TAS2, TXT'd 2, TXTA$2, RXTR $2 *RXrA52,

TVRTA$3,TXTR$3,TXTAS3,RXTR$3,RXTA$3,

TRTAS4,TY.TRS4,TXTA$4,PX(TRS4,RYTAS4) r3Y TL,

(CHAPS1, rHARS2, CHARS3, CHAR$A, CHAR$X) QY rE,

DESTINATI011 f3YTrE, /* DE1,TI"JATION OF THE PACKET

14 7 17
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/* CAUTION: THIS IS THE BEGINNING OF THE SHARED MEMORY AREAS/

/*CAUTION: THE FOLLOWING DECLARE STATEMENTS ARE CAREFULLY CHOSEN TO

ALLIGN THE UNID LOCAL TRANSMIT, RECEIVE AND NETWORK RECEIVE TABLES

AND THE FLAGS AND SEMAPHORES, BEGINNING AT 8001H. EACH TA9RI.E IS

CAREFULLY ALLIGNED SO THAT THEY RESIDE IN CONTIGOUS MEMORY LOCATIONS.

ANY CHANGE IN THESE DECLARE STATEMENTS SHOULD ONLY BE DONE AFTER

CAREFIILL READING OF THE THESIS BY CHILDRESS, ESPECIALLY CHAPTER-,

FOUR AND FIVE (4 & 5). THE ORDER IS ALSO CRITICAL. THE INITIAL

DECLARES FOR THE TABL.ES MUST BE AT THE CORRECT OFFSET FROM SYSSASE

IN ORDER TO RESIDE IN THE CORRECT LOCATION IN PF!JORY. THE REMAINING

LOCAL TRANSMIT TABLES AND OTHER PROGRAM VARIAPLES THEN FOLLOW

THE SHARED MEMOKRY AREAS. SEE THE BATCH FILE IJSFD) TO LINK AND LOAD

THIS MODULE.

5 1 DECLARE SYS$MEMSRASE LITERALLY 'O8001H';/* SYSTEM VEIMORY BASE ADDRESS '

6 1 DECLARE SYSSBASE BYTE AT (SYSSMEM$BASE);

/* DECLARATIONS FOR FLAGS AND TABLES IN SYSTEM MEMORY ~

7 1 DECLARE

(LSEMS1, LSEMS2, LSEM$3, /* LOCAL TO NET SEMAPHORE AND 4

LSENIS4, NSEMSI, NSEMS2) BYTE /* NET TO LOCAL SEMAPHORE 4

AT (.SYSSBASE),

(LPTRS1, LSPARESI, LPTR$2, LSPARES2, /* LOC TO NET PACKET PTR 4

LPTRS3, LSPARE$3, LPTR$4, LSPARES4, /4 LOC TO NET PACKET PTR ~
NPTRSI, NSPARE$1, NPTR$2, NSPARE$2) ADDRESS /* NET TO LOC PACKET PTR '

Ar (.SYS$8ASE + 6),

LCOIRX (PAGKETSTABLE$SIZE) BYTE /4 LOCAL ROARD RECEIVE TABLES

AT (.SYS$BASE + 30),

LC02RX (PACKETSTABLESSIZE) BYTE

AT (.SYSSBASE + 30 + PACKET$TBLE$SIZE),

LC03RX (PACKETSTABL.ESSIZE) BYTE

AT (.SYS$BASE + 30 + PACKETSTARLE$SIZE +

PACKET$TARLF3SSI ZF),

LC04RX (PACKETITAF3LESSIZE) BYTE

AT (.SYS$!3A'E + 30 + rACKETSTABLI:SS17E +

PAC'KETSTAOl.F$SIZE +

PACKETs rABLESSI ZE),

NTO1)RX (FRAMESTABLESSIZE) BYTE /* NETWORK BOARD RECEIVE TABLES,-

AT (.SYS$I7ASE + 30 + PACKETSTA13LESSIZE +

PAC-KETSTAF3LE$SIZ -

PACKETSrABLE$SIZE +

PACKETSTA81LESSIZE),

NTO2RX (FRAMESTABLESSIZE) BYTE

14 76
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DATASTABLESSIZE LITERALLY '11280',/* DATAGRAM NBR OF

DATAGRAMS 4

PACKETSTASLESSI1E LITERALLY '13301,/- NUMBR OF BYTES IN TAPLE*/
FRA~rSTARLESSIZE LITERALLY '1350',/- NUMBR Or BYTES IN TABLE-!

TCP$DAfASSIZE LITERALLY '7;', /* TCP DATA SIZE '

TR LITERALLY '42H-1, /- TRANSMIT REQIJEST CHAR 4

TA LITERALLY '4fH', /* TRANSMIT ACKNOWLEDGE C14AR 4

MAXSRXTA$TRIEaS LITERALLY '3', /* MAXIMUM NUMBIER OF TA WAIT

TRIES 4/

OFFSET1 LITERALLY '5', /* OFFSET FROM PACKET TO IP

H4EADER 4

/* FOLLOWING ARE NETWORK DEFINED VARIABL-ES 4

/4 NOTES:I. THISSUNIDSNBR MUST REFLECT WHICH NIlD THIS IS.
2. THISSCOUNTRY$CODE MUST REFLECT THE AREA To WHICH

THIS UNID IS LOCATED.

3. MAXSCOUNTRYSCODE WILL INDICATE W11IH COUNTRY CODES

ARE CURRENTLY OPERATIONAL. CC'=OODO IS RLSERVED FOR
THE DELNET MONITOR.

4. MAX$NETWORKSCODE WILL INDICATE HOW MANY UNIDS ARE

CURRENTLY OPERATIONAL WITHIN A PARTICULAR COUNTRY.

5. FOR DETAILED INFORMATION ON THE ABOVE REFER TO

PHISTFR'S THESIS, APPENDIX XD. 4

THIIS$UNID$NBR LITERALLY '02', /- UNIQUE ADDRESS FOR THIS UNIDT)

THIS$COIJNTRYSCODE LITERALLY '09',1* CC WHERE THIS UNID RESIDES 4/

MAXSCOUNTRY$CODE LITERALLY 'O9',/* INDICATES COUNTRYSCODES IN UISE '

MAXSNETWORK$CODE LITERALLY 'O3';/* INDICATES UNIDS OPERATIONAL

IN NET '

/4 NOTE: THE LITERAL THIS$COIJNTRYSCODE OF 9, ABOVE, IS HERE FOR USE WITH THE

SUMMER QUARTER EE 6.90 PROJECT;I.E., INTERFACE THE UNID 11 WITH THE NETOS 4

3 1 DECLARE LSR I$OESTSERR LITERALLY '5', P LOCAL ROUTESIN ERROR 4

LSPOSDESTSERR LITERALLY '6'; /4 LOCAL ROUTE$OJT ERROR 4

/* MISCELLANEOUS DECLARATIONS 4/

I DECLARE BUSY LITERALLY 'OFFH',

TRUE LITERALLY 'OfrH',
FALSE L I TERALI.Y '001i',

READY LITERALLY '1',
DONE LI TERALLY '2',
"R L ITERALLY '0011',

LF L ITERALLY 'OAH',
USARTON LITTERALLY 'O01IO$O111B',
USARTOFF L I TEPALL. I 'oo')O) 100'R

/' DATA TAPLES UJSED IN THIS PfRO'3rA'.1 4

H-



ISIS-I PL/M-80 V3.O COMPILATION OF MODULE MAIN

OBJECT MODULE PLACED IN :FI:NEWLOG.OBJ

COMPILER INVOKED BY: PLMBO :FI :NEWLOC.SRC

STITlE( 'LOCAL NETWORK TEST PROGRAM, 2 OCT 1984')

$INTVECTOR(4,20H)

/4 DATE: 2 OCT 84

/4 VERSION: 1.1 '/

/* TI TlE: LOCAL NETWORK LAYER TEST PROGRAM 4/

/* FILE NA'E: NEWLOC.SRC 4/

/* OWNER: C. T. CHILDRESS 1/

/ SOFTWARE SYSTEM: UNID II /

/4 USE: SIMULATE THE FUNCTION OF THE NETWORK LAYER p/

/4 SOFTWARE FOR USE WITH THE SOC 544 4/

I* 4/

/4 CONTENTS: PL/M SOURCE CODE FOR THE UNID II NETWORK 4/ --

/4 LAYER SOFTWARE. 4"

PROLOGUE - MODUIE L.MAINSUl DATE TRANSLATED: 1 SEP 33

DATE LAST MODIFIFD: 2 OCT BA
4

44 PURPOSE IS TO SIMIJLATE THE MA!N 544 COCE USING JUST ONE SET OF

TABLES. THIS PIECE OF S/W WILL WORK WITH T:'7 CP/M SIMULATION

I N CPWTMP. SRC

MAIN: DO;

/I THE FOLLOWING ARE UNID DEFINED VAPIARI.S ,/"

/* NOTE: THESE VARIAFLES MAY CHAN(,GE DEFrENDING ON TH:

SOFTWARE CONFI,?JRATIOll USED WITI';N THE DEL.NET

2 1 DECLARF DATASGRAM$SI/E LITERALLY '1128'. /, DATAr.RAM rPO4 HOST 4/

PACKET$SIZE LI ITf.I-Y '13Y', /I DATACRAPA4 i'5 FOR HADER '/-

FRAMESSIZE LITERAI.LY ' '35', /4 rACVET + 2 FOR HEAF.fR 4/

PACYETS$INSTABLE IL!TEPALLY '10',

STATSNPR LITERAI.LY '71', / '$SATUS ENTRIES IN STATTB I/

H - 74



3. SBC 544 Validation

The purpose of this program is to operate the network level .

software on the Intel SBC 544. All the constnts, variables and

procedures from the network layer simulation are used In this program -.

with the following exceptions: ...

1. The READ, WRITE, EXIT and ERROR ISIS system calls are not used.

2. The constants R$CONN and W$CONN are not us ed.

3. The variables ACTUAL, BUFFER, ERRNUM and STATUS are not used.

If 73

Ja -7*
.... ... ... . .. ................ .-

. . . . .. . . . . . . . %-

-
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STHE END

MODULE INFORMATION:

CODE AREA SIZE = 274AH 10050D

VARIABLE AREA SIZE = 33BBH 13240D

MAXI MUM STACK SIZE OOOCH 12D

1686 LINES READ

0 PROGRAM ERROR(S)

END OF PL/14-810 COP ILATIOI-

H -7?
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847 3 END;

848 2 CALL SNDSEQ(.TP$50, SIZE(TP$50));

849 2 CALL HEXSASC(LOW(CHANNU'4), 0);

850 2 CALL SNDSEQ(.TEMPI, 2);
851 2 CALL SNDSEQ(.TP$51A, SIZE(TP$51A));

852 2 CALL HEXSASC(DESTSNFr$COOE, 0);

853 2 CALL SNOSEQ(.TEMPI, 2);

854 2 CALL SNDSEQ(.TP$52A, SIZE(TP$52A));

855 2 CALL HEX$ASC(DEST$HOST$CODE, 0);

856 2 CALL SNDSEQ(.TENP1, 2);

857 2 CALL SNDSEQ(.MSG2, SIZE(MSG2));

858 2 CALL READ(RSCOPIN, .BUFFER, 129, .ACTUAL, .STATUS);

859 2 CALL ERR$CHK;

860 2 IF (BUFFER(O) = 'Y') OR (q[UFFER(O) 'y') THEN

861 2 FOREVER = FALSE;

EL SE
862 2 FOREVER = TRUE;

863 2 END READ$LlNE;

/* THIS IS THE MAIN BODY OF THE PROGRAM

864 1 BEGIN:

CALL SNDSEQ(.STARTUP$IIDR, SIZ-(STARTUP$HDR));

865 1 CALL SNDSEQ(.TT$1, SIZE(TP$1));

866 1 CALL INITSL$TAR;
867 1 CALL SNOSEQ(.TP$2, SIZE(TP$2)):

868 1 CALL SNDSEQ(.TP$3, SIzE(rP$3));

869 1 CALL INVINT;

870 1 CALL SNDSEQ(.TPS4, SIZ[(TPS4));

871 1 FOREVER = TRUE;

872 1 CALL READSLINE;

873 1 DO WHILE FOREVER;

9374 2 CALL READ$LCTAB;

875 2 CALL SNDSEQ(.7P$5, SIZE(TP$5));

876 2 CALL ROUTE$IN;

877 2 CALL SERVICESLOOP;

878 2 CALL READSTXTAB;
P7 2 CAI.L -NDSEQ(.TP$35, SI E(TP $5));

880 2 CALL PEAD$L NE;

,81 2 EN. .;
892 I CALL SNDSrQ(.TP$36, SIZE(.TP$;6)

883 I CALL EXIT;

884 1 END MAIN;

H - 71
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PROGLWA8I RLAUiL INL

REACS A [.1 DL OF UA rA FROM~ TI-L HOST IS IS 11 CONSOLE, THEN I NTERPRETED
FOR EXECUTING LITHER LOAD ANJTHLR T-EST MESSAGE IN THE LCNTTB OR

STUPPING THEI TtSF.

d10 I RLAD$LINE: PROCEDURE;
1I 1 2 DECLARE CHAN$PTR ADDRESS,

(1, DESISNLI$COUL, LiLSI$IIu'.IIC-,uL) uyrL;

L12 2I 0;

613 2 CALL SNDSEQ(.MSSI, SIl-E(MSGI));

814 J CALL REAO(R$CONN, B3UFFER, 120, kA2TUAL, .STATUS);

815 2 CALL ERRSCHK;

8 1tj 2 IF (.-3U IER(0) * Y') o? BUFFER(O) 'y') THEN
817 2 DO;

88 3 CALL SNUjSLQ(.M~u5, SIZE(MSG3));
81 3 CALL I<LAD(R$CONN, BIUFFER, 128, .ACIUAL, .STATUS);

820 3 CALL ERRSCIK;

821 3 CH-AN$N41 I)OU8L1E(ASk,$ iEX(BUFFLt(O)));

t 822 3 :F (CHANSNUM >=1) AND (GH-A4NUM <=4) THEN

82.i 3 Do;

824 4 CHANSPTH UPDATL$LCPfR(CHANSNUM);
825 4 CALL SNDSEQ(.NMSG5, SIZE(VISG5));

82r 4 CALL READ(RSCOFJN, BUOFFER, 128, .ACiUAL, .STATUS);

U27 4 CALL ER!NSCHK;
828 4 UESIMSNTCE =ASC$IILX(BUFr-ER(O));

829 4 CALL SNDSLQ(.Wi0G6, SIZE(MSG6));
830 4 CALL READ(R$CONN, .BUFFER, 128, .ACTUAL, .STArus);
J31 4 CALL ERN$C-K;
832 4 DEST$IOSr$CODE =0;
831 4 DO0 1I TO (ACTUAL-2);
834 5 DESTSHOSMSOOE =ROL(OESTSHOST$COOE, 4);

035 5 DESr$HOST$CODE =DEST$IHOST$C;ODE OR ASC$HEX(BUFFER(I-1));

836 5 END;

837 4 CALL S1NDSEQ(.MSC;4, SIZE(MSG4));

038 4 CALL RLA0(R$CONN, .LUFFLR, 128, .ACVUAL, .STAFUS);

039 4 CALL ERR$CHK;

8410 4 IF (BUFFER(O) >= 'P') AND (BUFFER(O) -= '9') THEN

841 4 DO I zI TO ASCSHEX(BUFFER(O));

342 5 CALL LOAD(CHANSPTR, DESTSNErSOOE, DESTSH0ST$COOE);

843 5 CALL LDSTAB$HSKP(CHANSNUM);

844 5 CIIAN$PTR UPDATE$LGCPTR(CHANSNUM);
845 5 END;
84b 4 END;

H -70
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766 4 = + 1;

767 4 END;

768 3 1=0;

769 3 DO WHILE I - 15;

770 4 TEMP2(I) =TEMP1(14-I);

771 4 TEM'2( 1+1) TEMf'l(15-I);

772 4 1I+ 2;

773 4 END;

774 3 CALL SNDSEQ(.TP$56C, SI7E(TPS56C));

775 3 CALL SNDSEQ(.C-RLF, SIZE(CRLF));

776 3 CALL SNDSEQ(.TEMP2, SIZE(TEKP2));
777 3 CALL St4DSEQ(.LCO3TB(LC03NS + 56), TCP$DATASSIZE);

778 3 END;

779 2 IF ((LCO4NE - LC04NS) >= DArA$GPAM$SIZE) OR (LC04NS > LCO4NE) THE:N

780 2 DO;

781 3 1 = 12;

782 3 D0 0H1I.E I - 18;
783 4 CALL HEX$ASC(LCo4TB(LCOAN, 1 ),(I-12)*2);

784 4 1 = I + 1;

785 4 END;

786 3 1=0;

787 3 DO WHILE I <= 15;

788 4 TEMP2(1) =TEMPI(14-1):

789 4 TENP2(1+1) = TEMPI(15-I);-

790 4 1 = I+2;

791 4 END;

792 3 CALL SNDSEQ(.TP156D, SIZL(TP$5(,D));

793 3 CALL SNDSEQ(.CRLF, SIZE(CRLF));

794 3 CALL SNDSEQ(.TEMP2. SIZE(TEMP2));
795 3 CALL SNDSFQ(.LCO4T8(LCO4NS + 56), TCPSDATASSIZE);

796 3 END;

7Q97 2 END READ)LCTAB;

798 1 UPDATESLCPTR: PROCEDURE(CHAN$NUM) ADDRESS;

799 2 DECLARE (CHAN$NUM, CIIAN$PTR) ADDRESS;

R00 2 IF (CHAN$NIIM > 1 Atli 01ANNWI <74) Tm-N
801 2 n0 CASE CH NSNUM;
80? 3
803 3 CHAN$PTR = .Lr01TB(LC01NF);
804 3 CIIAN$r-TR = LC02T3(I-C02fJE);
P05 3 CHAN$rTR .L,-,3TB(LC0'N0);
906 3 CHAN$PTR = .LC04T'.-(LC04NE);
807 3 END;

808 2 RETURN CIIAN$"'TR;

800 2 END UPDATESI-CPTR;
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720 3 CALL SRVCSTARV ISKP( II);
721 3 END;

722 2 END READSTXTAB;

723 1 REAO$LCTAD: PROCEDURE;

724 2 DECLARE I BYTE;

725 2 IF ((LEOlNE - LCO1NS) >~DATAV'4?Arlt3I7FI OR (LCOlNS > LCOlNF) THEN
126 2DO

727 3 1I 12;

728 3 DO WHILE I <= 18;

729 4 CALL HEXSASC(LCOITB(LCO1NS 1 ),(I-12I*2);

730 4 1 = 4I+1;

731 4 END;

732 .3 1 0;

733 3 DO WHILE I <= 15;

/34 4 TEMP2(I) =TEMP1(14-I);

7355 4 Trff'2(I+1) =TEPI(15-1);
736 4 1 =I+ 2;

737 4 END;

738 3 CALL 5NDSEQ(.TPS56A, SIZEIP56A1);
730 3 CAL-L SIIDSEQ(.CRLF, SIZE(GRLF));

740 3 CALL SNDS-EQ(.TEM2, SIZE(VL~f'2)l;
741 3 CALL 'NDSEQ(.LC0lTn(LC01N,3 + 56), TCPSDATA$SS7E);

4S742 5 END;

743 2 IF ((LCO2NE - LC02NS) >= DATW13GR"ITSIZF) OR (LCO2NS > LCO2NE) THEN

744 2 DO;

745 3 1 = 12;

746 3 DO WHILE I <= 18;
747 4 CALL HEXSASC(LSOT9(LCO02NS +)(-2*)

748 4 I + 1;

749 4 END;
750 3 I 0;

751 3 DO WHILE I1< 1;
752 4 rEVIP2(1) =TENIPI(14-1);

75 4 TEM'2cI+1I = TE~4'i(15-1);

194 4 1 n 4 2;

755 4 Epr;

756 3 CALL StlfSEQ(.TP$560P, SIZI R56));
7517 3 CALL SNDSEQ(.CRLF, S17E(CIF));

758 3 V1.1L SND-FQ(.TEMP2, SIZEfTFMr2));

750 3 CALL SN0SEQ(.LC07TD3(LC02NS 4 56), TC.P$f)ATA$SI,'-);
/60 3 END;

761 2IF ((LE3NE -LC03NS) >= DATA$GPRAMVSIZE) OR(LCO3NS > LCO,(3NE) THEN
762 2 00;
765 3 1 12;

76:)4 3 DO WHILE I - 18;

765 4 CALL HEX$A3C(LG0'T3(LCO,3NS + ),(1-12)*2);

H -68
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671 4 END;

FA672 3 I -0;

673 3 DO WHILE I <= 15;

674 4 TEWf2( I TE14-'(74-1)

675 4 TEMP2(I+1) =TE14P1(15-I);

676 4 1 =I+ 2;
677 4 END;

679 3 CALL SNDSEQ(.TP$55!8, SIZF(TP$55R));

679 3 CALL SNOSEQ(.C-RLF, SI, fE((CLF));

680 3 CALL SND)SEQ(.TE4'2, SIZFITPT!));
681 3 CALL SNDSEQ(.TXO2TB(TX02NS + 56), TCr$DATASIZE);

682 3 CALL SRVCSTAFB$HSKP(9);

683 3 END;

684 2 IF ((TXO3NE - TK<038) -= DATAS PA1$ISIZF) 00 (TX03NS > rx0OMJE) THPI

685 2 o;

696 3 1 = 12;

687 3 DO WHILE I -~ 18;

683 4 CALL HLX$ASC(TXOI3TB(TY0.3NS + 1),(I-I2I*2);

*689 4 1 = I+1;

690 4 END;

691 3 1 0;

692 3 DO WHILE I -' 15;

69)3 4 TEN'x'2(I) = rMMPI(14-1);
694 4 TEkP2(1+1) = TEI*11(15-I);

to0 695 4 1 = I+2;

606 4 END;
69)7 3CALL SNDSEQ(.TP$55C, SI7E(TP155C));

68 3 CALL SNDSEQ(.CRL-F, SIZE(CRLF));

6 '1 3 CALL SNLSEQ(.TWPV2, SIZE(TENP2));
700 3CALL- SNDSEQ(.TX03T0(VTX03NS + 96), TCP$DATASSIZE);

701 3 CALL SRVC$TAflSHSKP(1O);

END;

7073 2 IF ((TX04N. TXO4NS) DATAVPAM$SIZF) OR (TXO)4NS > TXO1,NE) THIEN

704 2 DO;

75 3 1I 12;

706 3 PO WHILE I - 18;

70 7 41 CALI~ HFYx$AC(TXO,4rR(IXO4NS + )I- )2;
70n 4 I - I f 1

71n 3 I 0

III Or)0 WHILE 1 15;

0712' 4 TP'f(I) -TIVT1(11-1I;

71I 4 TE14'2( 1+1) -TEIV'I 15-I);

7:1 4 A 1 1 2;

71 r, 5 1CALL SOE(.r$ ,SI /1 (rl'55rJ))
711 3 CALL S1JlWQ(.CP-F, SIMFC7RU-);

719 3 CALL SN0)SEQ(.TE'A'2, SIZFUrEMP2));

7191 3 CALL ~N5Q.Y4PTO1S+ 96), TCP!TDATA$SIZF);
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tU31 2 L(,OXi3( 14) =7011 OR MR (LOW (CHAN $NUM- 56,4) AND OFH);

/* POLO) =7, HCOLM 0 *

6 52 2 LCOxriL3( 15) 00ii; I' PC(2) "0, P0(1 0 ~

/1, P LLiINAIION HEADER
633 2 LCO):TB( 16) = IOH; /* cc 1, CT 0/

034 2 LCOXTB( 17) z(DEST$UNID AND OFFH) OR

ROL.( (EST$iiOST AND OFH), 4);

/* HCM(L = 6, NO 2 ~
o5 2LCOXrB( 18) = RR((DESr$H0OST AND OFOH),4) OR 70H;

/* PO(O) z7, HCH) =0/
2LCOXTI3( 19) - OOH; /* P(,(2) - 0, PO(1 = 0 ~

067 2 CALL MOVE(TCPSOATA$, IZE, tALSSAGE, .LCOXTB( 56));

(u30 2 IF t4S6 NUJ~ > 9 THEN
659 2 MSGNUM 0;

o240 2 LCOXIB( 86) = 0' + MSGt4UM;

641 2 MSGNUtA NSGNUM + I;

642 2 CALL. SNDSEQ(.TP$54, SIZE(WS$54));

643 2 FND LOAD;

644 1 RLADSTXMh8: PROCLDURE;

6.45 2 DECLARE I BYFE;

646 2 IF ((TXOINIE - TXO)NS) >= DATA$GRA4$SlZE) DR (TXO1NS > TXOINE) THEN

647 2 DO;

r,48 3 1I 12;

619 3 DO WHILE I -~ 18;

650 4CALL HEX$ASC(-rxo1T8(rxoINs + )112*;

651l 4 1 = I t I;

-45 . END;
~x 5 1 - 0;

604 3 DO WHILE I <= 15;

655. 4 Tii1412(I) =TLMPI(14-1);

tn6) 4 TEl92W-I) =TEMPI(15-1);

u57 4 1I I + 2;

659 4 END;
659 3 CALL SNDSEQ(.TP155A, SIZE(VP$5Afl;

COuO 3 CALL SNO0SEQ(.C-RLF, SIZC(CRLF));

661 3 CALL srnsi-Q(.TE4'f2, SIZE(TEW~2));

6(12 5 CALL SNDSEQ(.Txo1TB(TXO1NS + 56), TCPSDATASIZE);

0(63 3 CALL SR(C$TAL3SIISKP(8);

* o4 3 END;

60U) 2 I F ( Ilxu2NL- - iXU2NS) >=DATA$G(A1$S I ZE) OR (TXO2NS >TXD2NE) THEN

666 2 DO;

667 3 1 12;

668 3 DO WHILE I <= 18;

669 4 CALL HiLX$ASC(TXO2lTB(TX02NS +)(-2*)

670 4 1 1 + 1;
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USSPO$STAT LITERALLY 'OD1H', /* SERIAL PORT 0 STATUS 4/

US$PO$DATA LITERALLY 'DO', /" SERIAL P';rT 0 DATA */

USSPIIC?4) LITERALLY 'OD3H' /* SERIAL PORT I COMM-AND 4/

USSPI$STAT LITERALLY 'OOI' /* SERIAl PORT I STATUS '/

USSPISDATA LITERALLY '002H', /* SERIAl- PORT I DATA 4/

USSP2$CM) LITERALLY 'OD5H' / SERIAl- PORT 2 CONMAND */
US$P2$STAT LITERALLY '00511', /* SERIAl. PORT 2 STATUS "/
US$P2$DATA LITERALLY 'OD4H', /* SERIAL, PORT 2 DATA */

US$P3$CMD LITERALLY 'OD/H', /* SERIAL POUT 3 COMMAND */

US$P3$STAT LITERALLY 'OD7II', /- SRIAL PORT 3 STATUS /
US$P3$OATA LITERALLY 'OD6H', /* SERIAl. PORT 3 DATA '/
USSMODE LITLRALLY '04EH', /* SERIAL PORT MODE */
US$COMIAND LITERALLY '027H', /* SERIAL PORT C0/.1IANFJD w/

USIRESETSCMD LITERALLY '40I', /* RESET USART 4/

IIS$DTR$ON L I TERALLY '27H' / RTS,RXE,DTR,TXE ./
US$CRT$CMD LITEIALLY '371', / RTS,ER,RXE,DTR,TXE 4/

US$TTY$CMD LITERALLY '351', /* RTS,ER,RXE,TXE */

US$DTP$OFF LITERALLY '25H', /4 RTS,RXE,TXE */

* US$RXRDY LITERALLY '02H', /9 RECIEVER READY */

US$TXE LITERALLY '04H', /* TRANSMITTER EMPTY '/
US$TXRDY LITERALLY '01H', /* TRANSMITTER READY 4/

PARIIY$MASK LITERALLY '7FH'; /* MASK OFF PARITY BIT 4/

35 1 DECLARE /* 8253 INTERVAL TIMER 4/

ITISCONT LITERALLY 'D1-', /0 INTERVAL TIMER 1 CONTROL 4/

ITI$CNTRO LITERALLY '001-I', /* COUNTER 0, USART 0 */

ITI$CNTRI LITERALLY '009H', /* COUNTER 1, USART I "/
ITI$CNTR2 LITERALLY 'ODPH', /" COUNTER 2, USART 2 */

IT2$CONT LITERALLY 'ODFH', /* INTERVAL TIMER 2 CONTROL 4/

IT2$CNTRO LITERALLY 'ODCH', /* COUNTER 3, USART 3 4/

IT2$CNTRI LITERALLY 'ODDI1', /* COUNTER 4, CNTR5 OR SPLIT CLOCKS 4/

112$CNTR2 LITERALLY 'ODEH', /4 COUNTER 5, RST 7.5 */

USART$CNTRSM3 LITERALLY '0361', /4 DIVIDE BY N RATE GENERATOR, MODE 3,*/

./" FOR USART CLK x 16, CLK 1.2280 MhZ */

119200 LITERALLY '4', /* TI .ER V..IJE FOR 19.2 KPPS ./
B9600 LITERALLY '8', /* TIMER VALUE FOR 9600 BPS '/

B480? LITERALIY '16', /* TIMER VAL-LIE FCP 4300 BPS /

B2400 LITERALLY '32', /0 1I170 VALUE FOR 2400 PPS 4/

B12)0 LITERALLY 16A', /* TIMER VAi-E 1R 1200 RPS /
3600 LITERALLY '128', /* TIFR VI i!F f IP 600 */

0300 LITERALLY 2'I /* TI MEIR VAIIUE rR 3oo Pr's ,/

BR'10 LITERALLY '512' /* TI,1R VALUE FOR 1., BPS 4/

B110 LITERAI._Y '61'; /* T IPIE VAIJlF ICOR 110 PPS w/

3r I)EPLARI- /*9155 I'IEU'IERAL 1I4TFRFCFW/

PISPORTA LITERALLY 'O19H', /* PoRT A (OUTPUT) 4/

PISPORT0 LITERALLY 'OEAII', / PORT B (INPUT) '/

PISPORTC LITERALLY '0ERI', /* PORT C (INPUT) */
PI$STAT LITERALLY 'OEPH', /* PPI STATUS 4/

0- o0
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PI$Csl) LITERALLY 'OE61H', /* PPI COMMAND */
" PISCNTRSLO LITERALLY 'OECH', /* PPI COUNTER LO BYTE .-

PI$CNTR$HI LITERALLY 'OEDH', /* PPI COUNTER HI BYTE */

PI$CNTR$!_OCNT LITERALLY '16384', /* PPI COUNTER TIME CONST /-

PI$CNTRSHICNT LITERALLY 175', /* PI COUNTER TIW. CONST *
PISNIT$CMI LITERALLY '041H', /* PPI INI)IALIZATION CO.MAND I /

/* A OUT, B & C IN, STOP COUNT */
PI$INIT$CMD2 LITERALLY 'OC1H', /* PPI INITIALIZATION COMMAND 2 4/

/* A OUT, B & C IN, START COUNT */
PI$INITSUS$INT1 LITERALLY '10OI,', /w USART AND INT CONT RESET */

PISINIT$IJS$INT2 LITERALLY '0001-, / USART AND INT CONT NORMAL */

PI$PORTC$STAT LITERALLY '0CCH', /*PORT C, STATUS*/

PISFORTC$CTL LITERALLY 'OCEH', /*PORT C CONTROL*/

P I$12MI LITERALLY 'OC6H', /*A-MODE 1, B-1ODE 2*1

PI$ORF LITERALLY '0801l', /*OUTPUT BUFFER READY 4/
PI$IBF LITERALLY '02HW; /*INPUT BUFFER READY'"!

37 1 DECLARE !,8259 INTERRUPT CONTPOLLER*/

ICSPORTA LITERALLY 'OE6H', /* PORT A */
1C$PORTB LITERALLY 'OElI7', /* PORT 8 */
IC$ICWI LITERALLY '56H', /* INIT COMMAND WORD 1,

(A7A6A5) = 010; EDGE TRIG;

INTERVAL = 4; SINGLE; NO ICW4 '!

IC$ICW2 LITERALLY 'DON', /* INIT COMAND WORD 2,

(AI5-AS) = 0 i/
IC$ICW3 LITERALLY 'OOH', /* INIT COMMAND WORD 3,

NO SLAVE IN IR I'
IC$ICW4 LITERALLY 'OCH', /* INIT COMMAND WORD 4, NOT USED */
IC$MASK LITERALLY '0', /l INTERRUPT MASK, OCWI, NOT USED;

0 = ALL INTERRUPTS ENABELI.ED /

INIT$MASK LITERALLY '1010101OR',

/* INITIAL INTERRUPT MASK, OCW?;

RECEIVE INTR ON, TRANSMIT INTR OFF 'I
IC$EOI LITERALLY 'OAOHI, /* END OF INTERRUPT CMD, OW2,

ROTATE (PRIORITY) ON NON-SPECIFIC FOI *I

IC$OCW3IR LITERALLY 'OAH', / REAl) IRR LEVEL, OCW3,

NO SPECIAL MASK MODE; NO POLL;
READ HR RES (NOT USED) /

IC$OCW3!S LITERALLY '05H', /P READ ISR LEVEL, 01--W3,
NO SPECIAL MASK MODE; NO POLl;

READ IS REG (NOT USED) 4/

IC$OCW3$SfllS LITERALLY '6OH1', /* SPECIAL MASK MODE SET I

IC$OCW3SSMr, LITERALI.Y '40!1w; !P SrECIAL MASK MODE RESET I/

/P PROCEDI"RE INITIALIZESBOP.AD INITIALI7ES THE HtAPDWARE PORTS /

H - 91.
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7" TIE PURPOSE OF THI S PROCEDURE IS TO INITIAL ZE ALL THE HAPD4ARE

/* PORTS, TO INCLUDE THE PARALLEL PORTS, THE CLOCK/rIMERS, THE 'I

INTERRUPT CONTROLLER, AND TH4E FOUR USARTS. PORT 0 IS USED TO 4/

COMAMUNICATE WITH AN EXTERNAL TERMINAL. PORTS 1, 2, AND 3 ARE

/" USED TO COMMUNICATE WITH EXTERNAL HOSTS. "/

/4 INPUT - NONE

'* PROFESSING - SETS THE VECTOR INTERRUPT TABLE VALUES AND WRITES THE 4/

CONTROL WORD TO THE PIC, PIT, P-I, AND USARTS.

/* OUTPIJJ - NONE 4/

I INTFRFACE - CALLED BY MAIN PROGRAM. I

/* INITIALIZE 8155 PROGRAfrIARLE PERIPHERAL INTERFACE (PPI) 4/

/* SET DATA RATES FOR LOCAL CHANNEL USARTS: */

SET PIT #, REGISTER #0 FOR USART #0 DATA RAIE 4/

/* SET PIT #1, REGISTER #1 FOR IJSArT #1 DATA RATE /

SET PIT #1, REGISTER #2 FOR USAPT #2 DATA RATE

/4 SET PIT #2, REGISTER #0 FOR USA9T #3 DATA PATE

/* INITIATE RESET ON ALL USARTS 4/

/* INITIALIZE THE FOUR USARTS TO: 2 STOP BITS, NO PARITY, ,/

/* 8 PIT CHARACTERS, AND 16X DATA PATE 4/

/* INITIALIZE THE 8259 PROGRAfMABLE INTERRUPT CONTROLLER */

" DEVICE INITIALIZATION SECTION *

38 1 INITIALIZE$BOARD:

/* THIS PROCEDURE INITIALIZES THE ISOS 544 BOARD 4/

PROCEDURE;

39 2 PI$INIT: /* 8155 PARALLEL INTERFACE INITIALIZATION "/

OUTPUT(PI$CMD) = PI$INIT$CMDI;

40 2 OUTPUT(PISPORTA) = PI$INIT$US$INT; /* RESETS THE 8251 USARTS /

41 2 OUTPUT(PI$PORTA) 
= 
PISINIT$US$INT2;

42 2 OUTPUT(PI$CNTR$LO) = PI$CNTR$LOCN"JT;

43 2 OUTPUT(PISCNTRSHI) = PI$CNTR$HICNT;

44 2 OUTPUT(PI$CMD) = PI$1NIT$CMD2;

45 2 IT$INIT: /* 8253 INTFRVAL TIMFR INITIALIZATION /

BRFO 
= 

B9600;

46 2 BRFI = 81600;

47 2 BRF2 = 19600;

48 2 BRF3 = 3960o;.

49 2 OUTPUT(ITIICONT) USARTS.NTR$Z3,, /4 'I"APT 0 4/

50 2 OUTPUT(ITI$CNTRO) = LOW(DRFO);

51 2 OUTPUT(IT1$CNTRO) 
= HIGHII'RrO);

2 OUTPUT( I TI$CONT) 40H OR J.,QTIn ,Tr'I ; 'USART 1

5 2 OUTPUJT(ITI$CNTRI) = LOW(RRlFI:

if - ..
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54 2 OUrPUT(ITI$CNTR1) = HIGH(BRF1);

55 2 OUTPUT(ITI$CONT) = BOH OR USART$CNTR$M3; /* USART 2 4/

56 2 OUTPUT(ITISCNTR2) = LOW(BRF2);

57 2 OUTPUT(ITI$CNTR2) = HIGH(RRF2);

58 2 OUTPUT(IT2$CONT) = USART$CNTRSM3; /* USART 3 */ >1
59 2 OUTPUT(IT2$CNTRO) = LOW(RRF3);

60 2 OUTPUT(IT2$CNTRO) = HIGH(BRF3);

61 2 ICSINIT: /* 8259 INTERRUPT CONTROLLER INITIALIZATION '/

/*THE FOLLOWING CODE INITIALIZES THE 8259A. THE INTERRUPTS ARE

USED FOR THIS PROGRAM. ALL INTERRUPTS ARE ON EXCEPT FOR THE RST TYPES '/

OUTPUT(IC$PORTA) = IC$:CWI;

62 2 OUTPUT(IC$PORTR) = IC$ICW2;

63 2 OUTPUT(IC$PORTB) = INIT$MASK; /* OGWI */
64 2 OUTPUT(IC$PORTA) = IC$EOI; /* OCW2 "/

65 2 OUTPUT(IC$PORTA) = IC$OCW31S; /* OCW3 w/

66 2 ISR$STAT = INPUT(ICSPORTA);

67 2 US$INIT: /* INITIALIZE THE USARTS */

/* ASYNC MODE, 8 DATA BITS, 1 STOP BIT, NO PARITY, x16 CLOCK

DTR, RTS ON, RECV ON, TPANSMIT OFF */

OUTPUT(USSPOSCMD) = USSMODE;

68 2 OUTPUT(USSPO$CMD) = USARTON;

69 2 OUTPUT(USSP1SCMD) US$PODE;

70 2 OUTPUT(US$PISCMD) = USARTON;

71 2 OUTPUT(USSP2$CMD) = USSMODE;

72 2 OUTPUT(US$P2SCMD) = USARTON;

73 2 OUTPUT(US$P3$CMD) = US$MODE;

74 2 OUTPUT(US$P3$CMD) = USARTON;

75 2 END INITIALIZE$BOARD;

PROCEDURE INIT INITIALIZES THE TABLE POINTERS AND VARIABLES

PURPOSE OF THIS PROCEDURE IS TO INITIALIZE THE INTERRUPT JLP4f TABLE, AND

OTHER DATA TABLE VARIARLES AND ROOIFAN FLAGS

INPUT - NONE

PROCESSING - THE INTERRUPT JUMP TABLE IS INITIALLIZED ALONG WITH THE DATA

TABLE AND BOOLEAN FLAG VARIABLES

OUTPUT - INITIALIZED INTERRUPT TABLE AND DATA TABLE VARIABLES

INTERFACE - CALLED BY MAIN PPOCIOlIRF

76 1 INIT: PROCEDURE;
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77 2 DECLARE IBYE

1* THE FOLLOWING CODE INITIALIZES THE JUMP TARLE IN 8155 RAM TO POINT

TO THE USER'S INTERRUPT SERVICE ROUTINES AT INTR$VFCTORS5S5, ETC. ~

/* ADDR = INTRSVECTOR$5S5;

VECTORSTARLE = JUMP$CODE;

ADOR = ADOR + 1;

VECTOR$TAILE = LOW(VECTORSTARBLESBASE);

ADOR = AODR +- 1;

VECTORSTABLE = HIGH(VECTOR$ADLESBASE);

ADDR =.INTR$VECTOR$6$5;

VECTOR$TABLE =JUMP$CODE;

ADDR =ADDR + 1;

VECTC)R$TABLE = LOW(VECTORSTARLES3ASE + 3);

ADOR = ADDR + 1;

VECTORSTARLE = HIGH(VECTORSTARl.E$ASF + 31);

ADDR = .INTRSVECTOR$7$5;

VECTORSTABLE =J'JMPSCODE;

ADPR =ADOR + 1;

VECTOR$TARLE =LOW(VECTOR$TABLESBASE + 6);

ADOR = ADOR +- 1;

VECTORSTABLE -HIGH(VECTORSTARLESBASE + 6);

/* INITIALIZES 8195 JUMP TARLP TO JMP 0 *

78 2 I 0;

79 2 ADOR = VECTORSTAPLESBASE; /* 7FF4H ~
80 2 D0 WHILE I-1;

81 3 VECTOR$TALE =JLIMPSCODE;

S2 3 ADDR = ADOR +1;

83 3 VECTORSTABLE = 0;

84 3 ADDR = ADDR + 1;

85 3 VECTOR$TAI3LE =0;

86 3 ADDR =ADDR +1;

87 3 1 = I+3;

88 3 END;

89 2 BYTESSSENTS1 = 0;

90 2 BYTESSSENTS2 = 0;

91 2 BYTES$SENT$3 =0;

92 2 BYTESSSENT$4 =0;

93 2 BYTE'SSRECVS1 = 0;

94 2 EYTESIRFCV$2 =0;

95 2 IYTESSRECV$3 = 0;

96 2 BYTESIRECV$4 0;

H -84



PL/M-80 COMPILER LOCAL NETWORK TEST PROGRAM, 2 OCT 19(14

97 2 SENDS1 - FALSE;

98 2 SENDS2 = FALSE;

99 2 SENDS3 - FALSE;

100 2 SENDS4 FALSE;

101 2 TRTAS1,TXTR$1,TXTA$1,RXTRS1,RXTA$1 = FALSE;

102 2 TRTA$2,TXTR$2,TXrA$2,RXTR$2,RXTA$2 = FALSE;

103 2 TRTA$3,TXTR$3,TXTA$3,RXTR$3,RXTA$3 = FALSE;

104 2 TRTA$4,TXTR$4,TXTA$4,RXTR$4,RXTA$4 = FALSE;

105 2 CHARSI '1';

106 2 CHARS2 = '2';

107 2 CHARS3 -'3';

108 2 CHARS4 - '4';

109 2 CHARSX = 'X';

110 2 END INIT;

/* PROCEDURE INITSTAB INITIALIZES THE LOCAL TAPLES AND PROG-RAM /

/* VARIABLES

/* THIS PROCEDURE SETS THE LOCAL AND NETWORK TABLES TO THEIR 4/

/* INITIAL VALUES PRIOR TO PROCESSING ANY MESSAGES. IN ADDITION, */

/4 THE PROGRAM VARIABLES ARE SET TO THEIR INITIAL VALUES. */

/* INPUTS - NONE 4/
/4 4/ -'." .'

/* PROCESSING - PUTS INITIAL VALUES IN THE LOCAL TAIBLES *

/* OUTPUT - NONE 4/

/4 INTERFACE - CALLED BY THE MAIN PROCEDURE

i11 1 INITSTAB: PROCEDURE;

112 2 DECLARE IX BYTE;

113 2 LSCM$1 - DONE; /* INITIALIZATION OF THE SEMAPHORE FI.AGS '/

114 2 LSEM$2 DONE;

115 2 LSEM%3 = DONE;

116 2 LSEM$4 = DONE;

117 2 NSEM$I = DONE;

118 2 NSEM$2 = DONE;

119 2 LSPARE$1 0; /* THE SPARE ADDRESS LOCATIONS SHOULD BE SET ro 14E /

120 2 LSPARE$2 = 0; /* SEGMENT NUMBER INTO WHICH THE LOCAL BOARD MEMORY /

121 2 LSPARES3 = 0; /* WILL BE MAPPED INTO SYSTEM MEMORY. THIS VALUE IS 4/

122 2 LSPARE$4 = 0; /* CURRENTLY 0 rOR THE LSPARESX VARIABLES. 4/
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123 2 NSPARE$1 = 0; /* SAME AS FOR LSPARESX DISCUSSION ABOVE /-

124 2 NSPARE$2 = 0;

125 2 LPTR$1 = 0;

126 2 LPTRS2 = 0;
127 2 LPTRS3 = 0;

128 2 LPTR$4 = 0;

129 2 NPTRS1 = 0;

130 2 NPTRS2 = 0;

131 2 NTOINS = 0;
132 2 NTOINE = 0;

133 2 NTOISZ = FRAMESTABLESSIZE;

134 2 NTO2NS = 0;

135 2 NTO2NE = 0;
136 2 NTO2SZ = FRAMESTABLESSIZF;

137 2 LCO1NS = 0;
138 2 LOINE = 0;

139 2 LCOISZ PACKETSTABLESSIZE;

14r 2 LCO2NS 0;

* 141 2 LCO2NE 0;
142 2 LCO2SZ PACKETSTABLE$SIZE;

143 2 LC03NS 0;
144 2 LCO3NE = 0;

145 2 LCO3SZ = PACKET$TABLE$SIZE;

146 2 LCO4NS = 0;

147 2 LCO4NE = 0;

148 2 LC04SZ =PACKETSTABLESSIZE;

149 2 TXO1NS = 0;

150 2 TXOINE 0;
151 2 TXO1SZ = DATASTAPLESSIZE;

152 2 TXO2NS = 0;

153 2 TXO2NE 0;

154 2 TXO2SZ = DATA$TABLESSIZE;

155 2 TXONS = 0;

156 2 TXO3NE = 0;

157 2 TXO3SZ = DATA$TABLESSIZE;

158 2 TXO4NS = 0;

159 2 TXO4NE = 0;

160 2 TXO4SZ = DATASTABLE$SIZE;
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161 2 IX 0;

162 2 DO WHILE IX < STATSNBR;

163 3 STATTB(IX) = 0;

164 3 IX = IX + 1;

165 3 END;

166 2 END INITSTAR;

/4 PROCEDURE SNDSEQ SENDS DATA TO LOCAL MONITOR FOR TESTING 4/

/* THIS PROCEDURE TAKES A MESSAGE STRING AND OUTPUTS IT TO 4/

THE LOCAL MONITOR ATTACHED TO PORT 0 OF THE 544 BOARD 4/
I* *I

/' INPUT - A POINTER TO THE MESSAGE LOCATION IN MEMORY AND THE

/4 NUMBER OF BYTES TO BE SENT.

/ PROCESSING - THIS PROCEDURE CHECKS THE OUTPUT BUFFER STATUS 4/

IN A LOOP UNTIL THE BUFFER IS EMPTY. IT PLACES ONE 4/

/4 BYTE AT A TIME IN THE OUTPUT USART UNTIL THE MESSAGE 4/

/4 IS DONE. '/
/4 OUTPUT - MESSAGE TO THE USART 0 PORT. 4/

/' INTERFACE - THIS PROCEDURE IS CALLED BY VARIOUS PROCEDURES. 4/

/4 4/#tt#tt ttttttttl tt ttttlt!ttttt!tttttl~

167 1 SNDSEQ: PROCEDURE(MSG, TOTAL);

160 2 DECLARE MSG ADDRESS,

CHAROUT BASED MSG(M) BYTE;

169 2 DECLARE (COUNT, TOTAL) BYTE;

170 2 COUNT = 0;

171 2 LOOP: DO WHILE COUNT < TOTAL;

172 3 DO WHILE NOT (INPUr(USSPO$STAT) AND 1); END;

174 3 OUTPUT(USSPO$DATA) CHAROUT(COUNT);

175 3 COUNT = COUNT 4- 1;
176 3 END LOOP;

171 2 END SNDSFQ;

PROCEDURE LDTAr$11SKP LOAD TABLE HOUSEKEEP

THE PURPOSE OF THIS PROCEDURE IS TO HOUSEKEEP A SPE'IFIED BUFFER

TABLE AFTER LOADING OF THE USER DATA FROM THE HOST.

INPUT - THE INPUT IS A RYTE INDICATING THE TABLE REQUIRING

CHANGES.

PROCESSING - THE PROCEDURE DETERMINES THE TARLE TO BE PROCESSED,

ADVANCES THE NEXT$EMPTYSBYrE ADDRESS BY ONE PACKET, DATAGRAM,

H 
"87

.-. ,.'_,,... . ,..- "-".. .. ".".. .,. ."."..,"-*".,.""', . -",i'."p-.~n-.* 'p*." ', - "."..-"'.. ."-" .- "-"." " "..-"



PL/14-80 COMPILER LOCAL NETWORK TEST PROGRAM, 2 OCT 1984

OR FRAME AND ADJUSTS FOR BUFFER WRAP IF NECESSARY.

OUTPUT - THE SPECIFIED TABLE HAS ITS NEXTSEMPTY$BYTE ADDRESS

ADVANCED BY THE LENGTH OF A SIN(GLE PACKET, DATAGRAM OR FRAME.

INTERFACE - THIS PROCEDURE IS CALLED BY PROCEDURE VARIOUS PROCEDURES.

178 1 LD$TABSHSKP: PROCEDURE(TAbLE) ;

179 2 DECLARE TABLE BYTE;

180 2 IF (TABLE >=1 AND TALE < 10) THEN /* 8 FOR REAL, 10 FOR SIM */

181 2 DO CASE TABLE;

182 3 /* CASE ZERO IS NULL */

/- CASES 1, 2, 3, 4 FOR LCO1(2,3,4) ARE NOT REQUIRED AS "/

/* THE LCOXNS POINTERS ARE INCREMENTED AND CHECKED IN THE */

/* RECEIVE DATAGRAM INTERRUPT ROUTINES. USE FOR SIMULATION ./

/* PURPOSES ONLY. CASE 9 IS FOR SIMULATION ONLY

183 3 DO;

184 4 LCOINE = LCO1NE + PACKET$SIZE;

185 4 IF LCOINE >= LCO1SZ THEN

186 4 LCOINE = 0;

197 4 END;

188 3 DO;

189 4 LCO2NE LCO2NE + PACKETSSIZE;

190 4 IF LCO2NE >= LCO2SZ THEN

191 4 LCO2NE = 0;

192 4 END;

193 3 DO;

194 4 LCO3NE = LCO3NE + PAOKET$SIZE;

195 4 IF LCO3NE >- LCO3SZ THEN
196 4 LCO3NE 0;

197 4 END;

198 3 DO;

199 4 LCO4NE LCO4NE - PACKET$SIZE;

200 4 IF LCO4NE >- LCO4SZ THEN

201 4 LCO4NE = 0;
202 4 END;

203 3 no;

204 4 TXO'NE - TXOINE + DATA$GRAMISIZF;

205 4 IF TXOINE TXO1SZ THEN

206 4 TXOINE 0;

201 4 END;
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208 3 DO;

209 4 TXO2NE = TXO2NE + DATA$GRAM$SIZE;

210 4 IF TXO2NE >= TX02SZ THEN

211 4 TXO2NE = 0;

212 4 END;

213 3 DO;

214 4 TXO3NE = TXO3NE + DATA$GRAM$SIZE;

215 4 IF TXO3NE >= TXO3SZ THEN

216 4 TXO3NE = 0;
217 4 END;

218 3 DO;

219 4 TXO4NE = TXO4NE + DATASGRAMSSIZE;

220 4 IF TXO4NE >= TXO4SZ THEN

221 4 TXO'INE = 0;

222 4 END;

223 3 DO;

224 4 NTOINE = NTOINE + FRAME$SIZE;

225 4 IF NTOINE >= NTOlSZ THEN

226 4 NTOINE : 0;

227 4 END;

228 3 DO;

229 4 NTO2NE = NTO214E + FRAW&.$SIZE;
230 4 IF NTO2NE >= NTO2SZ THEN
231 4 NTO2NE = 0;

232 4 END;

233 3 END;

ELSE

234 2 DO;

235 3 STATTB(7) = STATTB(7) + 1;

236 3 STATTB(O) = STATTB(O) + 1;

237 3 END;

238 2 END LDSTAB$HSKP;

PROCEDURE SRVC$TAr$HSKP SERVICE TABLE HOUSEKEEP

THE PURPOSE OF THIS PROCEDURE IS TO HOUSEKEEP A SPECIFIED

BIFFER TABLE AFTER SERVI'ING (REMOVING A PACKET).

INPUT - THE I NPUT I S A BYTE VPLUE I I CAT I N, VF rAI E THAT

REQUIRES HOUSEKEEP I NG.

PROCESSING - THE PROCEDURE DETERMINES THE TABLE To BE PROCESSED,

ADVANCES THE tIEXTSBYTE$TO$BE$SERV ICED ADDRESS 9Y A PACKET, DATAGRAM, ''"
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OR A FRAME AND ADJUSTS FOR BUFFER WRAP IF NECESSARY.

OUTPUT - THE SPECIFIED TABLE HAS ITS NEXT$BYTE$TOSBE$SERVICED ADDRESS

ADVANCED BY THE LENGTH OF A SINGLE PACKET, DTAGRAM OR FRAME.

INTERFACE - THIS PROCEDURE IS CALLED BY PR;CEDIJRE ROUTE$IN AND ROUTE$OUT.

239 1 SRVCTA3SR5KP: PROCEDURE(TABLE)
240 2 DECLARE TABLE BYTE;

241 2 Ir (TABLE >= 1 AND TABLE <= I0) THEN /* 8 FUR REAL, 10 FOR SIM */

242 2 DO CASE TABLE;

243 3 * /* CASE ZE1O IS NILL /

244 3 DO;

245 4 LCOINS = LCOINS + PACKETSSIZE;

246 4 IF LCOINS >= LCOISZ THEN

247 4 LCOINS = 0;
248 4 END;

249 3 DO;

250 4 LCO2NS = LCO2NS + PACKETSSIZE;

251 4 IF LCO2NS >= LCO2SZ THEN

252 4 LCO2NS 0;
253 4 END;

254 3 DO;

255 4 LCO3NS = LCO3NS + PA(XET$SIZE; "

256 4 IF LCO3NS >= LCO3SZ THEN

257 4 LCO3NS : 0;

258 4 END;

259 3 DO;

260 4 LrO4NS - LCO,INS + PACKETSSIZE;

261 4 IF LCO4NS '- LCO4SZ THEN

262 4 LCO4NS = 0;
263 4 END;

/* CASES 5, 6, 7, 8 FOR TXO(2,3,4) ARE NOT REQUIRED AS '"

/* THE: TXOXNS POINTERS ARE INCPEMENrFD AND C.IEED IN THE '

/ TRANSMIT DATAGRAM iNTERRUPT ROUTINES. (ISE FOR SIMULATION "/

/* P'.Ir'POSES ONLY. CASE 9 IS rOR SItIULATION ONLY 4/

264 3 00;
265 4 TXOINS TXOINS + DATASGQA$SIZE;
266 4 It TXO1NS >" TXOISZ IHEN

267 4 TXOINS 0;

268 4 END;
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269 3 DO;

270 4 TXO2NS = TXO2NS #- DAFA.GRAM$SIZE;
271 4 IF TXO2NS "- TXO2SZ THEN

272 4 TXO211S 0;
273 4 END;

274 3 DO;

275 4 TXO3NS = TXO3NS + DATA$GRAM$SfZE;

276 4 IF TXO3NS >- TXO3SZ THEN

277 4 IXO3NS = 0;

273 4 END;

279 3 DO;

290 4 TXO4NS = TXO4NS + DATA$GRAM$SIZE;

281 4 IF TXO4NS >= TXO4SZ THEN

282 4 TXO4NS 0;

283 4 END;

234 3 DO;

285 4 NTOINS - NTO1NS + FRAIE$SSZE;
286 4 IF NTOINS >= NTO1SZ THEN

217 4 NTOINS 0;
288 4 END;

28') 3 DO;

290 4 NTO2NS NT02MS + FRAME$SIZE,.
291 4 IF NTO2NS >= NTO2SZ THEN

292 4 ,TO2NS 0;

243 4 END;

294 3 END;

295 2 DO;

296 3 STATTB(8) = STATTB(8) + I;

297 3 STATTI3(O) - STATTB(O) + 1;

298 3 END;

299 2 END SRVCSTAF3$HSKrP;

/I INCLUDFS THE INTERRUPT DRIVER ROUTINES FROM A SEPARATE FILF 'I

S INCLUDE(INTR.LOC-)

PROCEDURE RXIN$| RECEIVES DATA FROM PORT ONE OF FOUR ON THE SRC 544

PURPOSE OF THIS PROCEDJRE IS TO RECEIVE A CHARACTER FROM THE S3C TERMINAL
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INPUT - INTERRUPT FROM THE TERMINAL

PROCESSING - THE RECEIVED CHARACTER IS INPUT FROM USART 0 AND ECHOED

BACK TO THE TERMINAL. THE RECEIVE INTERRUPT IS CLEARED.

OUTPUT - THE RECEIVED CHARACTER IS PUT INTO THE (HAR$X VARIAB! E.

INTERFACE - CALLED BY READ$I-.NE PROCEDURE

300 1= RXINS1" PROCEDURE INTERRUPT 3;

301 2 : CHARSX = INPUT(USPOSDATA);
302 2 OUTPUT(US$PO$DATA) = CHARSX;

303 2 = OUTPUT(ICtPORTA) = ICSEOI;

304 2 - END RXIN$1;

PROCEDURE TXOUT$l A DUAMMY INTERRUPT sro ,

PURPOSE OF THIS PROCEDURE IS TO PROVIDE A DUMMY STUB FOR THE TERMINAL
I NTERRUPT HANDLER.

INPUI - INTERRUPT FOR THE TERMINAL TRANSMIT

PROCESSING - CLEAR THE rRAUSMIT INTERRUPT

OUTPUT - CLEARED INTERRUPT

INTERFACE - NONE

305 1 = TXOUT$I: PROCEDURE INTERRUPT 9;

306 2 = OUTPIIT(IC$PORTA) = ICSEOI;

307 2 = END TXOUT$l;

/4 4

/ PROCEDURE SERVI'ElRCV$I RFC.IVC.S DATk ONi f'4,ANNI. ONE

/4 THE PURPOSE OF THIS PROCEDURE IS TO TAKE A RECE IVED CNARA'STfR 4/

: / FROM THE RECEIVE PO'qT ONE ARD PUT I r I'l TI RECFIVE ONE /.

I /BUFFER. THE TRTA FLAGS ARE CH-(YIR- reo USE AND THF T'?TA

/* SET ACCORDINGLY. THIS ROUTINE IS TUTALIY INTERRUPT DPIVEN '/

' /* AND OPEPATf:S CONTINuIALLY AFTER INITIALIZATION. 4/

= I, 4/l

/* INPIIT - INTF'nIUPT " N USART I 4/

if 9).
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/* PROCESSING - MOVES A BYTE OF DATA FROM THE RECEIVE USART TO
/* MEMORY. THE TRTA FLAGS ARE CHECKED AND APPROPRIATELY SET. /

= / OUTPUT - RECEIVED CHARACTER AND APPROPRIATELY SEr TRTA FLAGS.

= /* INTERFACE - INTERRUPTS SET DURING INIIIALIZATION. 4,,

= /* ' ACTIVATED 13Y USART 1 * 4/

= /4 ,I

= /* NOTE: THE SAM PROCEDURE IS USL) FOR USARTS ? AND 3 WITH APPROPtkE*/
= /* MODIFICATIONS OF THE VARIABLE NAMES.

3n8 I SERVICE$RCV$2: PROCEDURE INTERRUPT 10;

309 2 = CHARS2 = INPUT(US$IS$ATA);

310 2 = IF ((NOT TRTA$2) OR ((RXTR$2 AND TXTA!2) AND

((NOT TXTR$2) AND (NOT RXTA$2)))) THEN

311 2 DO;

312 3 LCO2RX(.CD2NE + 5) CHARS2;

313 3 B BYTES$RECV$2 n HYTES$RECV$2 + 1;

314 3 LCO2NE n I.CO2NE + 1;

315 3 = IF BYTES$RECV$2 >= DTA$rA$SI7E THf I

316 3 DO;

317 4 LCO2NE = LCO2NE + 5;

318 4 IF(',_CO2NE >n LCD2SZ) Thf-N

319 4 LC02NE 
= 

0;

320 .1 = BYTESSRECVS2 n 0;

321 4 - RXTR$2 = FALSE;

322 4 = TXTA$2 = FALSF;

323 4 SEND$2 = FALSE;

324 4 = END;

325 3 END;

126 2 = IF TRTAS2 THEN

327 2 =D;

328 , = Ir CHAR$2 TA THEN

321 3 = IF ((TXTRS2 AND (,,O RXTA2')) I 1,1D)

((NfT RXTPl?) AND CNJ(OT T A'Y, I ) THFN

33r, 3 DO;

331 4 RXTA$? = TRIEl;

332 4 = .D$2 
= 

FAI.SE-;

333 4 CALL SIDSEQ(.TP$',C, SIZETFT3'J);

334 4 = 1-NO;

335 3 = IF CHARS? = TP THEN

536 3 IF (((14OT RXTR$2) ANO Q101 TXTA$S2) 'I'D

((NnT rxT'E'$2) AND (1NOT RXTA?)I THEN

337 3 DO;

338 4 RXTR$2 
= 

T 'JR;

339 4 TXTA$2 = TrIII;
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340 4 = SENDS2 = TRUE;

341 4 = CALL SNDSEQ(.TP$3B, SIZE(TP$3B));

342 4 = CALL SNDSEQ(.TP$3A, SIZE(TP$3A));
343 4 = OUTPUT(USSP1$DATA) = TA;

344 4 = END;

345 3 = END;

346 2 = OUTPUT(IC$PORTA) = IC$EOI;

347 2 = END SERVICE$RCV$2;

348 1 = SERVICE$RCV$3: PROCEDURE INTERRUPT 12;

349 2 CHAR$3 = INPUT(US$P2SDATA);

350 2 = IF ((NOT TRTA$3) OR ((RXTR$3 AND TXTAI3) AND

((NOT TXTRS3) AND (NOT RXTAS3),)) THEN

351 2 = DO;

352 3 = LGO3RX(LO3NE + 5) = CHAR$3;

353 3 = BYTES$RECV$3 = BYTES$RECV$3 + 1;

354 3 = LCO3NE = LCO3NE + 1;

355 3 = IF BYTES$RECV$3 > DATA$GRAM$S!ZE THEN

4.356 3 = DO;
357 4 = LCO3NE = LCO3NE + 5;

358 4 = IF(LCO3NE >= LCO3SZ) THEN

359 4 = LCO3NE = 0;
360 4 = BYTES$RECV$3 = 0;

361 4 = RXTR$3 = FALSE;

362 4 = TXTA$3 = FALSE;

363 4 = SENDS3 = FALSE;

364 4 = END;

365 3 = END;

366 2 = IF TRTA$3 THEN

367 2 = DO;

368 3 = IF CHAR3 = TA THEN

369 3 = IF ((TXTR$3 AND (NOl RXTA$3)) AND

((NOT RXT.$?3) AND (NOT TXTAS3))) T IEN

370 3 = DO:

371 4 = RNTA$3 = TRUE;
372 4 = SEND$3 = FALSE;

373 4 = CALL SNDSEQ(.TP$30, SIZF(TP$V3) );

374 4 = END;

375 3 = IF CHAR$3 = TR T14N

376 3 IF (',(NOT RXTr$3) AND (NO1 TXTA$3)) AND

((NOT TXTl$3) AND (NOT RXTA$3))) THEN

377 3 = DO;

318 4 RXTR$3 TRJE;
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379 4 - TXTAS3 = TRUE;

380 4 =SEND$ = TRUE;

381 4 - CALL SNDSEQ(.TPS3B, SIZE(FP$3B));
382 4 = CALL SNDSEQ(.TP$3A, SIZE(TP$3A));

383 4 = OUTPUT(US$P2$DATA) = TA;

384 4 = END;

3B5 3 = END;

386 2 OUTPUT(ICSPORTA) ICIEOI;

387 2 END SERVICE$RCVS3;

388 1 SERV1CESRCV$4: PROCEDURE INTERRUPT 14;

389 2 = CHARS4 z INPUT(USSPASDATA):

390 2 = IF ((NOT TRTA$4) OR ((RXTP$4 AND TXTA$4) AND

- ((NOT TXTR$4) AND (NOT RXTA$4)))) THEN
391 2 = DO;

392 3 = LCO4RX(LCO4NE + 5) = CHAR$4;
393 3 BYTFSSRECV$4 = BYTESSRECV$4 + 1;

394 3 = LCO4NE = LCO4NE + 1;
395 3 = IF BYTESSRECV$4 >= DATAIGRAP$SIZE THrN
396 3 = DO;
397 4 = LCO4NE LC04NE + 5;
398 4 = IF(LCOANE >= LCO4S7) THEN
399 4 = LCO4NE = 0;

400 4 = BYTESSRECVS4 = 0;
401 4 = RXTR$4 = FALSE;

402 4 = TXTAS4 = FALSE;

403 4 = SEND$4 = FALSE;

404 4 = END;

405 3 = END;

406 2 = IF FRTA$4 THEN

407 2 = DO;
408 3 = IF CHAR04 TA THEN

409 3 = I- ((TXTR$4 AND (NOT RXTA$4)) AND

((NOT RX,"l4) AND NOT TXTA$)) TIEN
410 3 =

41? 4 = IXTA$4 - TRUE;

412 4 - SEND4 - FALSE;

413 4 m CALL SND5FQ(.Tr'3C, SIZF(rP$,,));
414 4 =

415 -3 I" C1.1AR,4 TR rHFN
416 3 - IF (((IOT RXTPS4) AND (Ntr TXTA$4)) ANtD)

-- ((Nk)T rTPT'$.) AND) (NOT PX7A$-4))) THEN

417 - DO;

U - o
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418 4 = RXTR$4 = TRUE;

419 4 = TXTA$4 TR--E;

420 4 = SENDS4 = TRUE;

421 4 = CALL SNDSEQ(.TP$3B, SIZE(TP$3B));

422 4 = CALL SNDSEQ(.TPS3A, SI7E(TP$3A));

423 4 = OUTPUT(USSP3$DAIA) TA;

424 4 = END;

425 3 = END;

426 2 OUTPUT(ICSPORTk) IOSEOI;

427 2 END SERVICESRCVS4;

S/* PROCEDURE SERVICESTRANS$1 SEN!)S DATA OUT CHANNEL ONE
: I* *i

= /* THE PI.RDOSE OF THIS PROCEDURE IS TO SEND A DATAGRAM OF DATA OUT */
= /* LOCAL CHANNEL ONE. A SINGLE BYTE IS TRANSMITTED EACH TIME AN "/
= /* INTERRUPT IS GENERATED 9Y USART ONE ON THE TRANSMIT SIDE. /
= /* */

: / INPUT - INTERRUPT M' SKED ON BY CAI.LING PROCEDURE *'

= I P PROCESSING - SENDS A BYTE OF DATA FROM THE TRANSMIT ARRAY TO

= / THE DATA PORT. WHEN MESSAGE IS DONE IT RESETS '/
= I* THE TRANSMIT INTERRUPT AND SETS TRANS$I$RDY TO TRUE. '

- "-

- /* OUTPUT - CHARACTER OUTPUT IISART 1 /
= /"'I .?

= /" INTERFACE - CALLED BY

= / NOTE: THE SAME PPOCEDURE IS USED FOR USARTS 2 AND 3 WITH APPROPRIATE*/
/I MODIFICATIONS OF THE VARIABLE NAMES.

429 I - SVICF$TRANS$2: PROCEDIIRE INTERRUPT 11;

429 2 IF ((NOT TRTA$2) OR (("XTR$2 AND RXTA$2) VUI)
- ((NIOT RXTRS2) AND (NOT TXTA$2)))) THEN

430 2 = DO;

431 3 OUJTPUT(USSP1ISATA) - Lr"O21X(TYOf2NS);
4'; 3 - nYTFS$SFNT$2 : BYTES$SErt$2 + f;
473 5 TYOIS - TXO2NS + I;

44 3 - Ir BYFFS$SENT$2 - PATMTGRAI.#$SI7E THEN

1'5 3 :DO;

4105 4 OUTPUT(ICIPOfTU) = N'IPUT(IOsrPCTO3) OR 8;
1 4 3YTFS$SFNT$2 - 0;

41A 4 - IF TXO2NS >- TY'2,, tEN.- --
41c) 4 TX02NS = 0;
440 4 = TXTR$2 = FALSF;

441 4 = RXTA12 - FALSE;
442 1 -SENDS2 = FALS.;

6 -
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443 4 =CALL SND)SEQ(.TP54A, SIZE(TPS4A));

444 4 =END;

445 3 =END;

446 2 = OUTPUT(IC$PORTA) =ICSEOI;

447 2 = END SERVICESTRANSS2;

448 1 - SERVICESTRANSS3: PROCEDURE INTERRUPT 13;

449 2 = IF ((NOT TRTA$3) OR ((TXTRS3 AND RXTA$3) AND

- ((NOT RXTRS3) AND (NOT TXTA$3)))) THEN
450 2 DO;

451 3 =OUTPUT(UStP?SDATA) = LC03TX(TX03NS);

452 3 =BYTESSSENTS3 = BYTES$SENTS3 + 1;

453 3 =TX03NS = TX03NS + 1;

454 3 =IF BYTESSSENTS3 >= DATA$GRAMSSIZE THEN

455 3 = DO;
456 4 = OUTPUT(IC$PORTI3) =INPUT(ICSPORT3) OR 20H;

457 4 = BYTES$SENT$3 = 0;
458 4 = IF TX03NS -= TX03SZ THEN
459 4 = TX03NS = 0;

S0460 4 = TXTRS3 =FALSE;

461 4 =RXTAS3 -FALSE;

462 4 = SENDS3 = FALSE;

463 4 = CALL SNDrEQ(.TPS4A, SIZE(TP$4A));

464 4 = END;

465 3 = END;

A66 2 OUTPUT(ICSPORTA) ICSEOI;

467 2 = END SERVICE$TPANS$3;

46.9 1 SERVICE$TRANS$4: PROCEDURE INTCRRUPrT 11);

469 2 = IF ((NOT TRTAS4) OR ((rXTRS4 AND RXTA.%4) ND

- ~((NOT RXrR$4) AND (NOT TXTA$4)))) TllFN V-
470 2 =DO;

471 3 =OUTPUT(US$PSDATA) = LC04TX(TX04NS);
472 3 =BYTESSSENTS4 - SYTESSSENTS4 +1;

473 3 =TX04NS = TX04NS + 1;

474 3 =IF BYTESSSENT$4 >n DAIA$13RAMSSIZE THEN
475 3 =DO;

476 4 OUTPIJT(ICSPORTB) =INPUT(ICSPtFTB) OR SOH;
477 4 = IYTES$SENT$4 = 0;

H4 9 9f
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478 4 = IF TX04NS >= TX04SZ THEN

479 4 =TX04NS = 0;

480 4 = TXTR$4 = FALSE;

481 4 = RXTAS4 = FALSE;

482 4 =SENDS4 =FALSE;

483 4 = CALL SNDSEQ(.TP$4A, SIZE(TP$4A));

484 4 =END;

485 3 =END;

486 2 = OUTPUT(IC$PORTA) =IOS$EOI;

487 2 = END SERVICESTRANS$4;

I' PROCEDURE SEND$PACKET PROCEDURE FOR TRANSFORMING THE USER DATAGRAM 4

/4 INTO A PACKET FOR TRANSFER INTO THE NETWORK *
/4 SIDE OF THE UNtO. 4

/* THE PURPOSE OF THIS PROCEDURE IS TO TRANSFORM THE HOST'S 4

DATAGRAM DELIVERED TO ONE OF THE LOCAL INPUT BUFFERS INTO A 4

/4 PACKET AND UPDATE THE POINTERS AND SEMAPHORES.

THE PROCEDURE ADDS THE FIVE HEADER BYTES, AS FOLLOWS: 4

I'1. 1 BYTE FOR THE DESTINATION ADDRESS. 4

2. 1 BYTE FOR THE SOURCE ADDRESS. '

/43. 1 BYTE FOR THE SEQUENCE NUf4BER. 4

/44. 1 BYTE FOR A SPARE (SPARES01). *
1*5. 1 BYTE FOR A SPARE (SPARE$02). '

/~INPUT - THIS PROCEDURE RECEIVES A POINTER THAT INDICATES THE 4

LOCAL INPUT BUFFER WHERE THE INCOM'ING HOST DATA IS '
LOCATED AND A VARIABLE THAT INDICATES FROM WHICH PORT THE

/4 DATA CAME. '

1* PROCESSING - THE PROCEDURE BEGINS WITH THE PArSING or THE TABLE / *-

/4 WHERE THE HOST'S DATA IS LOCATED. THE SOURCE AND -

/4 DESTINATION ADDRESS (SOUlRCF$ADDRESS, DESTINATIONWADRESS) 4

/4 ARE SUPPLIlED BY THE DErtADOR PROCEURCP. FOR N4OW, THE 4

/4SEQUENCE NUMDER AND BOTH SPARE RYTES ARE SET TO 7ERO. IN 4

THE FUTURE, THESE 13YTES WILL REFLECT X.25 PROTOCOL USES. 4

/* OUTPUT - THIS PROCEDURE PLACES THiE FIRST FIVE BYTES INTO THE
/4LOCAL HOST RECEIVE BUIFFER TO CREATE A PACKET. THE PACKE r
/4IS POINTED TO By LPTR ANDI lliE SEMAPIIORC [SEM IS SET. 4

/4 INTERFACE -THE PROCEDURE IS CALLED FROM PROCEDURE ROUTESIN FORP,
THOSE DATA PACKETS DESTINED FOR TH4E NETW)RK ONLY. 4

/* NOE H W RIFRMTO UPID1 FRDTGA EVC

/4ONLY. ALSO, THE SEQUENCE AND SPARE BYTES ARE SET TO 7ERO

/' NOE TE EDE IFRMTINSUPLE I FRDAAGA1SRV8
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TO ALLOW THE UNIDS MINIMAL OPERATIONAL CAPABILITY. FOR

FUTURE SOFTWAPF ENHANCEMENTS THIS WILL BE MODIFIED.
/* */

488 1 SENDSPACKET: PROCEDURE(TAFILEtr)TR, PORT);

489 2 DECLARE TABLE$PTR ADDRESS,
(PORT) BYTE,

LCOXTB3 BASED TADLESPTR (1) BYTE;

490 2 LCOXTB( 0) = DESTINATIONSADDRESS;

491 2 LCOXTB( 1) = SOURCESADDRE8S;

492 2 LCOXTR( 2) = 0;

493 2 LCOXTB( 3) = 0;

494 2 LCOXTB( 4) = 0;

495 2 DO CASE PORT;

496 3

497 3 DO;

498 4 LPTR$1 = TABLESPTR;

499 4 LSEM$1 = READY;

500 4 END;

501 3 DO;

' ,502 4 LPTR$2 = TABLESPTR;

503 4 LSEM$2 = READY;

504 4 END;

505 3 DO;

506 4 LPTR$3 = TABLE$PTR;

507 4 LSEM$3 = READY;

508 4 END;

509 3 DO;

510 4 LPTR$4 = TABLESPTR;

511 4 LSEM$4 = READY;

512 4 END;

513 3 END; /" CASE I/

514 2 END SEND$PACKET;

PROCFUDURE DETSADDR DETERMIrCS TPE DESTINA TION Or DATA FROM LOCAL HOST

THU PLRPOSE ,r r1lS PROCEDURr IS TO OFTERMINE IE DESTINATIQI OF DATAGRAM-

COMING FROM A HOST CONNETED TO THE LOCAL PORTS 1 - 4.

INPUT - THE INPUT IS A POINTEJ TO THC DATACRAM HEADER TO BE INTEFPRFTvD.

,I - .0 -'-

*...........
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PROCESSING - THE PROCEDURE FIRST rXTRACT3 THlE C'INTROL$SCOI) I-RM THL

INCOMING DATA TO DETERMINE WHICH ROUTING SZHEMF IS tISFP). Tiff

COIJNTRYSCODE ANID NETWOPKSCODE ARE THEN EXTRACTCD TO DErERMINE
THE DATA'S DESTINATION. THE HOSTSCO)E IS EX(TRACTED SO THAT THF

DESTINATIONSADDFESS CAN BE DET[.MINFO. IF THE DATAMAM IS DfSTINFD

FOR THE NETWORK, THE SOURF ADOPESS IS ALSO "XTRACTEII roi, rw

PACKET HEADER.

OUTPUT - THIS PROCEDURE PLACES T RAC TES TINATION (0 OR 1) 111 P*P4THrY
FOR THE PASSING ROUTINE AND REUNIN THE HEST , ISQNSED, T.-'-

DESTINATION = -1 DENOTES AN A HSSINr ERRORI IX TRED HATAGPAT
HEADER. THE CALL ING PROC:[D JPF : f Fx", i-rr. TO) CHV rK F OP Iff ! I N A TION)

=-1 . FOR THEI ERROR CASE, nf., rI NAT IOtJ$ADPOI% 0,7(. AN Y 041'F ()I
A DESTINATIONSADDRESS IS 211, WHI IN) IF- ,1TE 1 A I S 4111 CHDETIN I

I NTERACE - THIS PROCEDURE I S CALIFD pB PF.0.INJTFi ROlj S k'.

NOTES: 1. BYTEI AND OEH WILL MASK OIUT in OERP iV TI -.

2. BYTE AND OFOH WILL MASK OUT TI: LOWER I-rIT'.

515 1 DET$ADDR: PROCFrURE(TABIF.SPTR);

516 2 DECLARE LOB3ITS BYTE,

HIBITS BYTE,

IPCNTL BYTE,

CONTROI. CODE BYTE,

COUNTRYSCODE BYTE,

NETWORK$CODE BYTE,

HOST$CODE BYTE,

SRCSHOS TICODE BYTE,

SRCSNETSCODE BYTE,

SRCSCONTSCODE BYTE,

SRC$CONTRYSCODE BYTE,

TABLE$PTR ADDRESS,

LCOXRX BASED TABLESPTR(1) BYTE;

517 2 LOBITS = 0;

518 2 HIBITS = 0;

519 2 IPCNTL 0;

520 2 CONTROL$CODE = 0;
521 2 COUNTRYSCODE -0;

522 2 NETWORK$CODE = 0;

523 2 HOSTICODE - 0;

524 2 DESTINATIONSADDRESS 0;
2 2 SOORCESADDRESS = 0;

526 2 DESTINATION = -1;

527 2 IPCNTI_ - LCOXRX(1 ) AND OEOH;

529 2 IF IPCNTL 0 THEN

H - '00

" + -"- 2 -"" .." "-"-."." """""-'+--.-"".".-......'."".".'.'."-..-"-.-.'."..."...-..-.-'..........
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529 2 DO;

530 3 CONTROISCODE = ROR(LCOXRX(16), 4) AND) OFH;

531 3 IF CONTROLICODE = 00 THEN

532 3 DO;

533 4 COUNTRYSCODE = LCOXRX(16) AND OFH;

534 4 IF COUNTRYSCODE =THIS$COUNTRY$CODE THEN /* ELSE To UNID 0
535 4 DO;

536 5 NrTWC)RK$CODE =ROR(L-COXRX(17), 4) AND OFIH;

537 5 IF (NETWORKSCODE <= MAX$NETWORK$CODE) THEN

538 5 DO;

5,99 6 IF (COUNTRY$CODE -> THIS$C-OUNTRYSCODE) OR

((NETWORK$CODE)<> THI S$NIDWNR) THEN
540 6 DESTINATION = 1; /* LOC TO NET ~

EL SE
'I'l 6 DESTINATION =0; /* LOC TO LOC 4

542 6 LOBITS = (ROR(LCOXRX(13), 4) AND OFH);

543 6 HIBITS = (ROL(LCOXRX(17), 4) AND OFOH);

5i44 6 HOSTSCODE = LOBITS OR HIBITS;

545 6 IF (HOSTSCODE >=O) AND) (HOSTSCODE -= 63) THEN

';46 6 DESTINAT!ON$ADDRESS = (ROL(NETWOIRK$CODE, 4) AND

OFOH) OR 1;

EL SE

'47 6 IF (HOST$CODE -=64) AND (HOST$CODC <= 127) THEN

548 6 DESTINATION$ADDRESS =(ROL(NETWORKSCOOE, 4) AND

OFOH) OR 2;

ELSE
549 6 IF (HOST$COOE -= 128) AND (HOSTSCODE <= 191) THEN

550 6 DESTINATIONSADDRESS =(fOL(NE1WORK$CODE, 4) AMD

OFOH) OR .3;

ELSE

551 6 IF (HOST$CODE >= 192) ANID (HOST$CODE <=255) TH4EN

552 6 DESTINATIONSADDRESS (ROI.INETWORK$CODE, 4) AND

OrOH) OR 4;

END;

EL SE

554 5 D0; /4 NOT WITHIN NETWORK CODE-S FOR THISSCOUNTRYSCODE 4

555 6 STATTB(d) =STATTB(4") 41;

556 6 END;
557 5 END;

EL SE

558 4 DO; /* NOT FOR THIS C'OINTTRY, SEND TO) NETWO RK/UNID 0 V/

559 5 STATTRA(3) =STATTR(3) + 1;
560 5 END;
561 4 END;

EL-SE

562 3 D0; /* IT IS AT THIS POINT THAT OTWN-' X.121 CONTR0OL CODES
SOFTWARE SUPPORT WILL( nF INCORPO RATED INTO THE NETWOqK

563 4 STATTP(2) STATT1O(2) + 1;

561 4 END;
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565 3 END;

EL SE

566 2 IF IPCNTL : OCOH THIN

567 2 DO;

/* IP CONTROL; LOOK AT SUBCODE, CHECK SURCODO FOR SQUELCH

OR UNSQUELCH AND ,2T ACCORDINGLY /

568 3 END;

EL SE

569 2 DO;

570 3 DESTINATIr)N -;

571 3 STATTB(I) -- STATT9(10) + 1;

572 3 END;

573 2 IF DESTINATION 1 1 THEN /* LOC TO NET, GET SOURCE INFO */

574 2 DO;

575 3 SRCSNETSCODE = ROR(LCOXPX(13), 4) AND OFH;

576 3 IF (SRCNE7$CODE = T4lS$INIDSNBR) THEN

577 3 DO;

578 4 LOBITS = (POR(LCOXRX(14), 4) AND OFH);

579 4 HIPITS = (ROL(LCOXRX(13), 4) AND OFOH);

580 4 SRCsHOSF$CODE = LOI31TS OR HIBITS;

581 4 IF (SRC$IOST$COOE >=O) AND (SRC$HOST$COOE <= 63) THEN

582 4 SOURCESADDRESS = (ROL(SRCSNET$CODE, 4) AND OFOH) OR I;

ELSE

583 4 IF (SRC$HOST$CODE >=64) AND (SRC$HOST$C0DE <= 127) THEN

584 4 SOURCESADDRESS = (ROL(SRC$NET$CODF, 4) AND OFOH) OR 2;

EL SE

585 4 IF (SRCVHOST$COOE >= 123) AND (SRZ$HOT$CODE <= 191) THEN

586 4 SOURCESADDRESS 
= 

(ROL(SRCSNET$CODE, 4) AND OFOH) OR 3;

El- SE

587 4 IF (SRC$HOST$CODE >= 192) AN!, (SRCSHOSTSCODE <=255)
THEN

588 4 SOIJRCESA.DRESS (ROl-(SRCSNET$CODE, 4) AND OFOH)

OR 4;

END;

ELSE

590 3 00;

591 4 DESTINATION = -1;

592 4 STATTR(9) = STATTF3(9) + 1;

593 4 END;

594 5 ENO;

595 2 IF DESTINATION -1 THEN

51A 2 STATTP(O) STATT9(O) + 1;

597 2 END DET$ADDR;

PROCEDURE DETSADRS[)NL DETCR!INES THE OE.;TINATION OF DATA FROM THE NETWOK

H - 102
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THE PURPOSE OF THS PROCEDURE IS TO DETERMINE THE DESTINATION OF DATA
COMING FRO" THE NETWORK SIDE OF HlE IJNID TO A LOCAL HOST.

INPUT - THE INPUT IS A POINTER INDICATING THE TABLE LOCATION O1 7

THE DATA HEADER TO BE EVALIATED.

PROCESSING - THE PROCEDURE EXTRACTS THE PESTINATION$ADDRESS FRO,' THE

SECOND BYTE OF THE DATA PACKET AND REIURNS THE COPRFSPONDIN j

DESTINATION.

OUTPUT - THIS PROCEDURE RETURNS THE DESTINATION (1,2,3, OR 4) oF THI.

DATA COMING FROM THE NETWORK TO A LOCAL HlOST. A NEGATIVE VALUE

IS AN ERROR CONDITION.

INTERFACE - THIS PROCEDURE IS CALLED BY PROCLOIIRE ROU TE$ IN.

NOTES: 1. BrTE AND 07H WILL MASK OUT THE UPPER 5-BITS.

I DETSADDRSIL: PROCEDURE(TARLESPTR) BYTE;

591 2 DECLARE PORT BYTE,

TAL[SPTR ADDRESS,

* NTDXRX BASED TARLESPTR (I) BYTE;

600 2 PcORT = NTOXRY(O) AND OFH;
601 2 IF (PORT >= I AND PORT <= 4) THEN

602 2 RETURN PORT;
EL'gE

603 2 DO'

604 3 PORT = -1;

605 _3 ST TTB(I') 1 = ST.TF ( 1) + I; /* 'NCf-EH''jr LOCAL ERrPo tO)Lit , 4

606 3 STATT3(O) = STATR(O) + 1;

607 3 PE EURN PORT;

ry . END;

6C~o 2 EF OFTAD0PSNI;

/1 FR.,i'rIF InVETOl10l ROIuTE A D TTACRAII TO l-O 1.9AL H4OS
"  

"I

/" THE FIPIOSL OF T II f'-'o f.F)UP? I3 TO R T.ET DATA ,A .1, F (! A"

I" IOCAt HOST OR F RO'. ilI NLTwOFK [rEC VF TAPIRS F TO Till. C'PFCI

I LOAL 110ST rAf1',l IT 'JI-ANN[I:L.

/I INPIU - A PO ,NT Q , TO TI I)ATA~iA'l TO i 'v ,' , lr) r, P,E T10,145L 7',
/4' T') WHEI:RE I I Pd AC,?AM IS _ EST INED. 4/

II -
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/* PROLEFSSING - rilE !PROCEDURE CHECKS EACH IMPUT BUFFER'S AODRESSS

THE r'ABLE 1HAI WAS SEIRV ICED (DATAGRAM REMOVED) *

HAS ITS TABLE PoivflRs UPDIlEL BY S7RVC$TALI$IiSKP. WHEN rL* *

/FRAME FROM THE NETWORK IS TRANSMITT[ED TO m'H HOISTS THE F IRiST

ft SEVEN bY[L!; O1- HEADER IN1FORMATION AME STRIPPED OFF BEFORC

/UiiFORL PACI 1ilL POINI'LR TO THIS PROCEDURE. *

/* OUTP~U[ - A DATACRAMl IS MO)VEL) TO THE LOCAL HOST TRANSMIT r3UFEH FOR ~
P [RAOMI siolN lo T[HE LOCAL HOST.

/ INh1CIdFACL -fl 1IH ROCLbUIHE Il S CALLED BY ROU VEI I N.

IC I .mnvC [u$1LER.;AL: kOCEDULj( rAoL~lP,_k, PCHT);

C~g 2 L CLAkE PUR T Bi I L

(2 2 iIF(oRr ,~ 1 AND F'UKT < 4) THEN

015 2 DO,

614 3 D)O CASE PoRT;

6 1' 4 ; P CASE ZV'1O I'S NULL ~

b!ij 4 GALL MOVi.OljTA$CR<A*YiiSi. E, TABLESPIR, .LG0ITX(TXOlNE));

c,1I 4 CALL1 N!OV'_LATA$,RA$SI2F, TAOLE$IFk, .LC02TX(TXOZIIE));

6130 4 CALL MUVL(OAiA$OO AMi'I /L, TAbLESFTR, .L,03TX(fIXu3NE))

ul" 4 k;ALL MO0VL(UAfAA(AI4SS L, 1A3LL$fTR, .LCO,;I'X(TX04rlE))

r2 4 LN;/* LNU CASE ~
1 CALL LiI AHSI AP (P(t<T + 4);

62 2 LLE ]

c4 3 IAI I<IUL i i) S1AT ID L SRI SOESISERR 4 1;

5 Li 41;

/* L'IU~i& f]O. I E$ I it qOU [[S )AI1A..q':A~1j r RU) lilL HOST OR NE TWORA 4/

Iii. tjAOz.L il '~LLR IS 1 C) kOU iL UA1AG2,AMS 4

0P')14 fTli rUU LOCAL. WTi(r~ I VL 10FHSI THlE NI? IMOuIN
/A!;i. rt~ .vI IIFE ~.R TJ lift. CRLdCAL 11051 IRPNO IIT BUFFLRS. 4

/ ' NECI hSLIUf ~ A ok ML [h'Or<rtIAi, [ AnT. iJU ILl V IA I. VALJAilc/J /

Ht 104
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O1 T1i11 OATAUHAM OR PACKET HLALLI6

,' t JESSI lL. - IH lt PI,L)DURE ChECKS EACH OF HlE LOCAL 111'-L IE ( UI rE' iS

uAL)ilLSlLS Fui< H6,, I UTAGRAMS. IFl AN( rHul JAVA 1,RtADT /

liE LtIT INAT ION IS UETRMI NED V IA fliOCLODHEIL vkf< IIL

/* IIL oLSfI NAT ON IS bEILRMI NE) THEN ffHE DA TA I L, kHi 1J I /

0 A, LOAL HucE! IANSMI T !DUFFEH (LOC AL TO LiuLAL I< ANStbd '
/k VIA Pki]OCEULIIE '-I-0EfJ$L0CAL OR [HE HOYDATA I S 2lVilu

I NFOT A t'Ai >5 V Y SEND$PACKET A14D TiiEN SENF VT) THE 1ETWCiRK '

1" IOL Ut IHE DAIL) VIA A PuoIATER AND SMH IE NDACE. /
5* Eu [ hE ui,'LF TABLE [HAT IS LOADED AND THE I-ABLE THAT I ,

-LIM iLIL HAVC FhLlIR~ Ab'DRELS HIUC;LEANEDj DY LDjl[A6SH$iiS.p AHO '5

/' uw iJT - IILNA A[OAISMOVED FO A LOCAL HOSTf rRANSMI T HUFFER ~
O1, liC UATAGRAMl IN' THE [LOCAL HOST RECE IVE BUFFER 1I ' SONVER TED '

I' T A PACKET FOf7R THE NETWORK (DATA LINK LAYER).

/ * I NlET 'ii TIS PHOCj L(EDE I S CALLED I N AN ENDLESS LOOP 6Y THEL

/MA I N EHOOE"AM. *

Oib I luJ I L$ IN. i-tW ;EDUIIE

oH 2DELAJ\F N*] I1 E IAS[-') Nt, [Ri (1 ) t3YTE,

NE IR- LIASLO N4,TR12 U(I bYTE;

/* NLrkx Pu~iNTS TO A PACKET SIZED ENTRIY

uUIF ((LLC,0INL -L0011 6) D ATA$JRA;ASSIZE) OR (LGOINS > LCOINE)) THEN

U31 DO 0;

u ~~CALL DEV$kjO)I .LECIIX(LCO.,INS + 5));
L)" 5 IJ7 ULS)IiATION -- FHLN

u '4 5 U;

, 4-ALL 4)vOLE Fk)OAL(.L-CO iRX(LCO IN3+ 5), (DEST INAI IONSALDRHESS AND

u/ 5 IF , IN\[loiO -1 [tnEN
5S LSJ

5~ 4 IF-I.Li -DN FHCEN

,.41 - ~

4i 1 I 'I u(LU- I Iiul S I L-iT) SIAlI I (L.t I' iCES I $EHi) I;

0) 5 IALL Ii~$\lbI'(1

S~ NHD;

4li / 2I F((12:2> -LIO214S0 >- DAGA<CAl6iS SI.) I D (L(CO2NS > l-GOZNL I) THEN
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55 1 DEL'A.RE M50--10C) Pyrr IJATA CR,L-,

'Tirnecut or receive TR from UNID')

/4 PROCEDURL DELAY CAUSES A VARIA9LE DELAr

' THE PURPOSE C-- THIS PROCEDURE IS TO ADD DE-Ao TO PARcTS 01r THE 4

/'IN'TIALA:ATlON, PRO)CEDURE ThAl IS TIME DEPENDENT. 4

/4 !NDJT - ND/4

/4 PROCESSIKM', - USES BUILT IN PROC-EDURE- IN A LOC(

/4 OUTDUT - NON4E
/4 INTERPKACD - NONE AT TIS TIME

')6' i DELAY: PPOCEI7JRE(MILLISE-);

57 2 DECLVE (I1, N!ILLISEC)' FYTE;

55. 2 DO 1=i TO MILL ISEC;

5Q 3 CALL1 TIM-E(25);/* TIME IS A BjillT IN FUND'TIOX, OF PLM8.C WHICh. CAJSES*4 ;

/* A DELA.Y BASED -x THE NUM-3E2 I N PARENS

60 3 END;

611 2 END DELAY;

PROCEDURES TO CONVERT HEX TO ASCI I FOP, USE WITH DISPLAYiN, A FRAM-

6 1 HEXSASC: PPOC EDURPiVAL, 1);

63 2 DECLARE (VAL, I) BYTE;

64 2 TEN'91(I) zASCII(SHR(VAL,4) AND OPH);

65 2 TEMf'I(I+1) = ASCII(VAL AND OFH);

66 2 END HEXSS;

67' ASCS-IEX: PRO'CEDURE(C) 5YTE;

68 2 DECLARE C BE'TE;

69 nI rf (-^ >= '0' AND C < '9') THEN

70 2 RETURN (C-30H);

ELSE
71 2 1 FC 'A'I AND C < FR' THENj

72 2RETUPN iZ-37H);

ELSE

71I (C >= &AND C <= 'f') THEN

74 2 RETURN I-~)

Tr, 2RE TL';PNC

E ND ASAWEXZ ;
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/* 8251 RC & XY,~T INT

34 1 DECLARE STA.RTLIDS-nZ(*) BYTE DA\TA(CR,LP-,

UND 11 02 LOCAL 0S',CR,LF,

SLPPPTING S./W ON~C/',,c
VERS 1.0, 25 SED 84' ,C R ,

EECU T I N 'C, -F)

'* THE F0LLOvON-0 TEST 'O!NTS ARE USED TO F& 0-w THE DAIA WITHIN, THE UND0

35 DECLARE TPS5O(*) BYTE DATA('ZR,LP,
'TP$5O Channel Numbe,

36 1 DECLARE TP$51A(*) BYTE DATA(CR,Lr,
'TP$51A Destinallon Network

37 1 DECLARE TP$52A(*) BYTE DATA(CR,LF,
'TP$52A Destination Host 1

38 1 DECLARE TP$54(*) BYTE DATA(CR,LP,

'TPS54 Loaded test deaa-a- In TX31Tn');

39 1 DECLARE TP155A(*) BYTE £IATA(CR,LF,
ITPS5A Reading tes-1 d~aq-arrn fror TXDITP',;

40 1 DECLARE TPS56A(*) BYTE DATA(CR,LF,
, P$56A Reading test deagqam from RXDlTB');

4! DE CARE TPS57(*) BYTE DATA(CR,LF7,
ITPi57 Sent TR');

4: ~ DECLARE TP$55() BYTE DATA(CR,LF,
'TP$58 Sent TA');

43 1 DECLARE TPSS9(*) BYTE DATA(CPR,LF,
'TP$59 Received TR');

44 7 DECLARE TPS60(*1 BYTE DAT.A(CR,LF,

'TPS60 Received TA');

45 DECLARE MS:1(*) BYTE DAT.A(CR,LF,

'Do yoi want to load the test mressage (YI/N) (N) ?';

46 1 DE CL ARE MSG1A(*) BYTE DATA(CR,LF,
'Do you wan+ TR/TA hamndshal~e (YIN) IN)?')

47 1 DECLARE MSG2(*) EYTE DATA(CR,LF,

'Do you want to stop the test (YIN) IN! ? '
48 1 DECLARE MSG3(*) BYTE DATA((Y,LF,

'Load into which host channel (1,2,3,4)? 1);

49 1 DECLARE MSG,4(*) BYTE DATA,(OR,LF,

'Hovw rany datagrarr, (0 - 9)? '1;

5D 1 DECLA3L P$5* YTE DATA(Cf,,LF,
Destination network cod,- (1,2,3)

51 1 DECLARE MSC-6I 9 ) BYTE DATADoR,LF,

'Des;tinat ion host code (0 - FFH)

52 1 DECLARE MSG7(*) BITE DATW(R,LF,
'Finished simulatici, reboling to CP,'',CFR,LF);

53 1 DEa ARE MSGB(') BYTE DArA(CR,LF,
'Timeocut on receive da+agr-am 4ron DM9');

54 1 DEC-ARE MSG9(*) BITE PATA(CR,LR-,
'Tiw-elut on receive TA from UNID');

H-11
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32 1 DEC .ARE2

RXTA$7RI~lS ETE,
TEfI(*; PE.TE INITIA ('X)EMIPTI EMPDUv\X'),
TEMF'2( PY7E I NI T IAL ('XXEMi*TY EWfTY'Xl)(,

(TRTA, TX:TR, TXTA,, RX-P, RXIA, CH&~ R'OTE,

FOREIVER E'YTE,

TRA',S1SSRCl FITE,

.YTESSSENTS1 PITE,
BR'TES$RECV~l !9YTE,

M CINJ.V BYTE,

DATA, TABLES USED P4 TH; S PRD9RA*.

RXO1Tb (DAIASTARLESSIH) 'TI

RXOINS ADDRESS,
RXO1NE ADDRESS,
RXOISZ ADDRESS,

TX01TRCOATASTARLESSIZE) EYTh,

TXOINS ADDRESS,
TXO1NE ADDRESS,

TXOISZ ADDRESS,

DESTINATION ADDRESS, /* DESTINATIO OF THE PACKE-~

DESTINATION$ADDRESS BYTE, /* DESTIN ArDR OF :4.AGRA;: V

SOURCESADDRESS [?VTE; /* SOURCE ADOR 01- :ATAGRAM*

/* MISCELLANEOUS DECL&.RATbONS *

33 l DECLARE

TR LITERALLY '42H', /* Tk, TA FOLLOWS 14ETOS

TA LITERALLY '411-1, /CONVENTION l

BUSY LITERALLY 'O)FFH-',
TRUE LITERALLY 'OFH',

FALSE LITERALLY '('OH',
NMBRSMSK LITERALLY l'0b-I',

CR LITERALLY '00(1',

LrF LITERALLY 'OAH',

SOURCE LITERALLY '12',

DESTIN LITERALLY P16',

ESC -ITERALLY 'IBHf,

BOOS LIERALY 2', /* BDOS CALL 2-CONSOLE OUTPUT 4

BDDS9 LITERALLY f;" I. BDOS CALL 9-PRINT STRIN3

UNTIL S '
BoosIO LITERALLY '10', 1' BDOS CALL 10-READ BUFFER

RCVSSTATE LITERALLY '0OO1011OB', /* MODE INSTRUCTION FOR 4

/0 82 -l USART RCV INT *

TRANSSSTATE LITERALLY 'OD1101116'; /* MODE INSTRUCTION FOR
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15 1 CONIN: PROCEDJRL BYTt EXTERNAL;
16 2 END CONI N;

17 1 CONDLIT: PR0CFDJR1.(CHAR) EYTERN- L;
18 2 DECLARE CHAq PITE;

19 2 END CONDLIT;

20 1 BDUS: PR -CEDU' EIFUNSNU'. , VALUE) ADDRESS EXTERNA-;
21 2 DECLARE FUNSN't BYTE,

VALUE ADDRESS;
22 2 EN", BDOS;

2L3 1 EXIT: PROCEDURE EXTERNAL;

24 2 END EXIT;

25 1 DECLARE RESULT ADDRESS;

26 1 DECLARE BUFFER0.28) BYTE;

27 1 DECLARE CRLF(*) BYTE DATA(ODH,OAH);

28 I DECLARE MESSAGE(*) BYTE DATA(ODH, OAH,
'THIS IS THE TEST MESSAGE THIS IS THE TEST

MESSAGE! II!!');

29 1 DECLARE ASCII(*) BYTE DATA('0123456789AECDEF');

30 1 DECLARE (CHANSNUM, DEST$NETSC-ODE, DESTSHOSTSCODE) PYTE;

*31 1 DECLARE DATA$GRAMSSIZE LITERALLY '128',/* NUMEER OF BYTES FROM HOST ~
PACIKETSSINSTABLE LITERALLY '10',

DATASTABLESSIZE LITERALLY '1280',!' NUMSR OF BYTES IN TA13LE

TCPSDATASSIZE L!TERALLY '72',/- TCP DATA SIZE -/

MAX$RXTASTRIES LITERALLY '3',!' MAX NUMBi:R OF TA WAIT TRIES

I' FOLLOWING ARE NETWORK DEFINED VARIABLES '

I' NOTES:1. THISSUNIDINBP MUST REFLECT WHICH UNID THIS IS.

2. THIS$COUNTRYSCODE MUST REFLECT THE AREA TOWHr

THIS UNID IS LOCATED.

3. MAXSCOUNTRY$CODE WILL INDICATE WHICH COUNT7RY CODES

ARE CURRENTLY OPERATIONAL. CC=DOOO IS RESERVED FOR

THE DELNET MONITOR.
4. MAXSNETWORKSCODE WILL INDICATE HOW MANY UNIDS ARE

CURRENTLY OPERATIONAL WITHIN A PARTICULAR COUNTR .
5. FOR DETAILED INFORMATION ON THE ABOVE REFER TO

PHISTER'S THESIS, APPENDIX C. '

THISSUNIDSNBR LITERALLY '2',' /* UNI',UE ADDRESS FOR THIS UNID '
THISSCOUNTRYSCODE LITERALLY '9', /* CC WHERE THIS UN)D RESIDES '

MAXSCOUNTRYiCODE LITERALLY '9'. /* INDICATES COUNTRYSCODES IN USE
MAXSNETWORK(SCODE LITERALLY '3';!' INDICATES UNIDS OPERATIONAL IN NET*!

I' ADDITIONAL GENERAL DECLARES NEEDED FOR THIS PROGRAM
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15 1 CONIN: PROCEDURE BYTE EXTERNAL;

16 2 END CONIN;

17 1 CONOUT: PROCEDURE(CHAR) EXTERNAL;

18 2 DECLARE CHAR BYTE;

19 2 END CONOUT;

20 I BDOS: PROCEDURE(FUNSNUM, VALUE) ADDRESS EXTERNAL;

21 2 DECLARE FUN$NUM BY[E,

VALUE ADDRESS;

22 2 END BOOS;

25 1 EXIT: PROCEDURE EXTERNAL;

24 2 END EXIT;

25 1 DECLARE RESULT ADDRESS;

26 1 DECLARE BUFFER(128) BYTE;

27 I DECLARE CRLF(*) BYTE DATA(ODH,OAII);

28 1 DECLARE MESSAGE(*) BYTE DArA(ODH, OAH,

'THIS IS THE TEST MESSAGE THIS IS THE TEST
,MESSAGE I II II') ;

29 1 DECLARE ASCII(*) BYrE DATA('0123456789ABCDEF');

30 1 DECLARE (CIIAN$NUM, DESTSNETSCODE, DESIHOSTICODE) BYTE;

31 1 DECLARE DATASGRAMSSIZE LITERALLY 11281,1* NUMBER OF BYTES FROM HOST */

PACKETS$ IN$ ABLE LITERA., Y '10',

DATASTABLE$SIZE LITERALLY 112801,1* NUMBR OF BYTES IN TABLE /

TCPSDATA$SIZE LITERALLY 1721,/* TCP DATA SIZE */

MAXSRXTASTRIES LITERALLY '3t,/* MAX NUMBER OF TA WAIT TRIES */

/* FOLLOWING ARE NETWORK DEFINED VARIABLES /

/* NOrES:I. THISSUNID$NBR MUST REFLECT WHICH UNID THIS IS.
2. THISSCOUNTRYSCODE MUST REFLECT THE AREA TO WHICH

THIS UNID IS LOCATED.

3. MAX$COUNTRYSCODE WILL INDICATE WHICH COUNTRY CODES

ARE CURRENTLY OPERATIONAL. CC=O000 IS RESERVED FOR

THE DELNET MONITOR.

4. MAXSNElTWORK$CODE WILL INDICATE HOW MANY UNIDS ARE

CURRENTLY OPERATIONAL WITHIN A PARTICULAR COUNTRY.

5. FOR DETAILED INFORMATION ON THE ABOVE REFIR TO

PHISrER'S THESIS, APPENDIX C. */

THIS$UNIDSNBR LITERALLY #2', /* UNIQUE ADDRESS FOR THIS UNID */

THIS$COUNTRY$CODE LITERALLY '9', /* CC WHERE THIS UNID RESIDES */

MAXSCOUNTRYSCODE LITERALLY '9', /* INDICATES COUNTRYSCODES IN USE */

MAXSNETWORKSCODE LITERALLY 131;/* INDICATES UNIDS OPERATIONAL IN NET*/

/* ADDITIONAL GENERAL DECLARES NEEDED FOR THIS PROGRAM */
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4a. CP/M Host

The purpose of this program is to operate a CP/M system as a

simulated host to a UNID 11. The program Is similar to the SBC 544

slmulation iii that many of the sain variables are used. In addition, an

Aseinbly language program is used to interface the PL/M I/0 calls to the

CP/i BDOS calls.

1 - 114
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853 4 TRTAS1, TRTA$2, TRTA$3, TRTA$4 FALSE;

859 4 END;

860 3 UALL SNDSEQ(.MSGI, SIZE(MSGI));

Btl 3 1iAL r;

862 3 END;

863 2 END SETS [-tTA;

/ THIS I S 1HE MAIN BODY OF [HE PROGRAM */

864 1 BEGIN:

DISABLE;

865 1 CALL S$MASK(SIMSMASK);

866 1 CALL INITIALIZE$BOARD;

867 1 CALL SNOSEQ(.HEADER, SIZE(HEADER));

868 1 CALL SNDSEQ(.TP$5, SIZE(TP$5));

869 1 CALL INIT;

870 CALL SND5EQ(.TP$6, SIZE(TP$6));
871 I CALL INITSTAB;

872 1 CALL SNDSEQ(.rP$7, SIZE(TP$7));

873 1 ENABLE;

( 874 1 CALL SET$TRTA;

875 1 FOREVER = TRUE;

876 1 CALL SNDSEQ(.TPSB, SIZE(TP$8));

877 1 DO WHILE FOREVER;

873 2 CALL ROUTESIN;
819 2 CALL ROUTE$OUT;

BuO 2 CALL LOOP;

881 2 END;

802 1 END MAIN;

/******~************f~ ***I * THE END *

MLULE INFORMATION:

CODE AREA SIZE = 18A6H 6310D

VARIABLE AREA SIZE = 14A7H 5237D

MAxIMUM S rAV, SIZE = O00Eti 14D

1834 LINES READ

0 PRORAM ERROR(S)

END OF PL/M-80 COMPILATION

H 1 113
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833 2 IF (LSEMSI = READY AND NSE'4$1 = DONE) AND (NOT SENtSi ) THEN

834 2 CALL SERVICESLOOP(LPTR$1, 1);

835 2 IF (LSEM$2 = READY AND NSEM$1 = DONE) AND (NOT SENDS2) THFN

836 2 CALL SERVICESLOOP(LPTR$2, 2);

837 2 IF (I.SEMS3 = READY AND NSFM$1 = DONE) AND (Nor SFNDS3) THEN

838 2 CALL SERVICESLOOP(I.PTR$3, 3);

839 2 IF (LSEM$4 = READY AND NSEMS1 = DONE) AND (HOT SENDS4) THEN
840 2 CAIl. SERVICFLOOP(LPTR$4, 4);

841 2 END LOOP;

PROCEDURE SETSTRTA ALLOWS OPERATOR SELECTION OF WHICH HOST PORT

WILL USE THE TRTA HANDSHAKE

PURPOSE OF THIS PROCEDURE IS TO ALLOW OPERATOR INTERACTION T THE TERMINAL
TO DETERMINE WHICH OF THL FOUR I.OCAL HOST PORIS WILL USE THE IRTA
HANDSHAKE.

INPUT - DATA (PORT NUMI3ERS) PROVIDED INTERACTIVELY BY THE OPERATOR

[ PROCESSING - THE OPERATOR IS QUERIED FOR INPUT TO DETERMINE WHICH OF THE

FOUR LOCAL HOST PORTS WILL USE THE TRTA HANDSHAKE.

OUTPUT - THE TRTA BOOLEAN FLAGS ARE SET OR RESET.

INTERFACE - CALLED BY 4AIN PROCEDURE

842 1 SETSTRTA: PROCEDURE;

843 2 CALL SNDSEQ(.MSGI, SIZE(MSG1));
844 2 HALT:

845 2 DO WHIL!: ((CIARSX - 'Y') OR (CHARSX 'y'));
846 3 IF ((CHAP$X = 'Y') OR (CHARX = 'y')) THEN

847 3 DO;

848 4 CA[L SNlD'EQ(.P.fSG2, qI'F(fSr2));

84( 4 HA.T;

850 4 CIARS' = CPAREX - IN:
851 A IF ((CHAR$X - 0) AND (CHR1X <- 3)) THEN

852 4 DO CASE rHAR$X;
1155 5 TRTAS1 T01:; 1-

854 5 TRTA$2 TRIll:;
8155 5 IRTA$3 TRUF.;

856 5 TTASi - T E'I;

85 7 5 END;

,I - 2-?
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811 2 NTOIRX(NTO1NE + 1) = 0;
812 2 NTOIRX(NTOINE + 2) - LCOXRX(1);

613 2 NTOIRX(NTOINE + 3) m LCOXRX(O); /* SWAP PACKET HEADER */
814 2 DO INDEX = 2 TO (PAGKETSSIZE - 1); /* SWAP DATA 4/

815 3 NTOIRX(NTOINE + INDEX + 2) = LCOXRX(INDEX);

816 3 END;

817 2 DO INDEX 0 TO 3; /* SWAP IP DEST & SOURCE '/

818 3 NTO1RX(NTO1NE . INDEX + 19) - LCOXRX(INDEX + 21);

819 3 NTO1RX(NTO1NE + INDEX + 23) = LCOXPX(INDEX + 17);

820 3 END;

821 2 CALL LD$ rAD3$HSKP(9);

822 2 DO CASE PORT;

823 3

824 3 LSEM$1 = DONE;

825 3 LSEM$2 = DONE;

826 3 LSEMS3 = DONE;

827 3 LSEM$4 = DONE;

828 3 END;

829 2 NPTR1 -- .NTOIRX(NTOINS + 2);

830 2 NSEM$1 = READY;

031 2 END SERVICESLOOP;

PROCEDURE LOOP SIMULATES A DATAGRAM TRAVERSING A NETWOPK OF UNIPS

PROCEDURE - THE LOOP PROCEDURE SIMILATES THE ACTIONS OF THE s,3C 13/1/45 ROAR.

WITH THE USE OF SEMAPHORES AND POINTERS. IT CALLS THF ROIJTINE
SERVICESLOOP WlIlCH SWAPS DESTINATION AND SOURCE HI.ADERS IN THE
DATAGRAM IP HEADER AND PACKET HEADER • THE PACKET IS THEN MOVED ..

TO THE NTO1RX TABLE IN SYSTEM 1-MORY, SIMULATING THE ACTIONS OF THr -

SBC 88/45 BOARD.

INPUT- DATAGRAMS IN THE LOCAL HOST RE.CEIVE HIFFERS, DETERMINED BY THE

SEMAPHORES LSEM AND NSEI".

PROCESSING - W-IEN THE SEMAPHORES ARE CORRECT ANT) A !)ATACR'V4 rvNMISSION
IS 4OT IN PROGRESS, SERVICESLOD,0 IS C^..I_7' TO MOVE- A PATACRA'! IJT
THE NETWORK RECEIVE PUFFER.

OUTOUT - A DATACRAM WITH APPrOPRIATE PACKFT JIF,%rE IN rHL tit rWORK RiY'EIVE ""

PUFFER.

INTERFACE - CALLED -3Y MAIN PRO.RAM.

832 1 LOOP: PROCEDURE; /, NSEM,$1 IS USED FOR THE SIMULATION AND SHOULD NOT
BE LISFD FOR THE 89/45 OPERTIONAL SOFTWARE. THE P8/45

N EDS ONL.Y TO IITERRO(GATE THE ILSEMSX VARIABLE. S/

H - 11,
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799 3 DO;

790 4 CALL SNDSEQ(.T0 $3, SIZE(TP$3));

791 4 TXTR$4 = TRUE;

792 4 SENDS4 = TRUE;

793 4 OUTPUT(USIP3SDATA) = TR;

794 4 END;

795 3 IF ((NOT TRTA$4) OR ((TXTR$4 AND RXTA$4) AND

((NOT RXTRS4) AND (NOT TXTA$4)))) THEN
796 3 DO;

797 4 CALL SNDSEQ(.TP$4, SIZE(TP$4));

798 4 SENDS4 = TRUE;

799 4 DISABLE;

800 4 OUTPUT(ICSPORTB) INPUT(ICSPOrTTB) AND 07FH;

801 4 ENABLE;

802 4 END;

803 3 END;

804 2 DISABLE;

805 2 OUTPUT(ICSPORTB) = INPUT(ICSPORIB) AND OSFH;

806 2 ENABLE;

807 2 END ROUTESOUT;

PROCEDURE SERVICESLOOP A SOFTWARE LOOP TO SIMULATE A DATAGRAM TRAVER-
SING A NETWORK OF UNIDS

PURPOSE - TO LOOP A FRAME AROUND AT THE NETWORK LAYER. THE SOURCE AND

DESTINATION ADDRESSES ARE SWITCHED AND THE PACKET IS PUT INTO THE

NETWORK LAYER RECEIVE TABLE. USED FOR SIMULATION PURPOSES ONLY.

INPUT - A POINT-E'R TO THE DATAGRAM TO BE LOOPED AND THE RECEIVE PORT NUER..

FPOM WIICH IT CAME.

PROCESSING - THE SOURCE AND DESTINATION ADDRESSES IN THE DATAGRAM Ic'

HEADER ARE SWAPPED. THE DATA.RAM IS THEN MOVED TO THE NETWORK RECEIVE

BUFFER AND THE APPROPRIATE POINTERS AND SEMAPHORES SET ACCORDINCI.Y.

OUTPUT - A DATAGRAM MOVED INTO rlE NETWORK RECEIVE PIRT WITH THE APPROPPIATE
POINTER AND SEMAPHORE SET.

INTERFACE - CALLED BY LOOP

809 I SERVICESLOOP: PROCEDURF(TABLESPTR, PORT);
809 2 DECLARE INDEX ADDRESS,

PORT BYTE, -.

rABLESPTR ADDESS,
LCOXRX BASED TARLESPTR (I BYTE:

810 2 NTOIRX(NTO1NE + 0) = 0;

H - 110
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746 4 SL-ND42 IKUE;
749 4 OUTPUT'.USSPIDATA) TR;

750 4 END;

/UIl 3 IF ((NOT rhUAS2) OR ((TXTRS$2 AND f<XIA$2) AND
((Nir RXTR$2) AND (NOr TXTA$2)))) IIIE1N

752 3 D0;

753 4 CALL SNDSEQ(.THS$4, SIZL~tTP$4));

754 4 SENDS2 = TRUE;

755 4 DISABLE;

756 4 OUTPUT( ICSPORTB) INPUT( IC$PORTt3) AND Of:7H;

75.1 4 ENALE;

758 4 END;

759 3

760 2 DISABLE;
761 2 OUTPUTCIC$ORTh) (INPUT( IC$PORTB) AND OF8BH) OR 10H;

762 2 ENABLE;

/63 2 IF (UTXO3I& - TXU3NS) -DATA$t3RAMSSIZE) OR (TXO5NS > TX03NE)) AND

MNOT SEND$3) THEN

76j4 2 DO;

765 3 CALL SNDSiEQ(.TP$2, SIZE(TP$2));

7t,6 3 IF (TRTA$3 AND ((NOV TxrR$3) AND (NOT RXTA$3)) AND

((NOT RXTR$3) AND (NOT TXTA$3)))) THEN

767 3 DO;

(.768 4 CALL SNUSEQ(.TPS3, SIZE(TP$3)l;-

769 4 TXTR$3 =TRUE;
170 11 SENDS3 -TRUE:;

771 4 0UTPUT(USSP2$DAlA) TR;

772 4 END;

773 3 IF ((NOT TRrA$3) OR (MTXTR03 AND RXTA$3) AND

((NOT RXTRS3) AND (NOT TXTAS3)))) THEN

714 3 DO;

715 4 CALL SNDSEQ(.TP$4, SiZE(TPS4));

7 7t 4 SENU$3 =TRUE;

7711 4 DISABLE;

778 4 OUTPUT(IL'$PORTb) INPUT( IC$POI(Tb) AND UDFII;

779 4 ENABLE;

/13O 4 END;

781 3 END;

/d2 2 D ISAPALE;

783 2 OL)TI'IT( IC$I' UiTL3) - INPUI( IC$PORrB) AND OCFiI) Ol 40ti;

Mi4 2 ENIABLE;

185 2 IF M(IXO4NE -TXC4NS) >= DATASGRAlliSIZE) OR (TXU4NS > TXO4NE') AND

(NO0T SEN&W4 THEN
/dt, 2 DO;

IV7 3 CALL SN0SLQ(-TP$2, SIZE(Tr'2));

76d 3 IF (TRTA$4 AND ((NOT TXTRS4) AND (NOT RXTAS4)) AND

((ND]) RXTRI$4) AND (NOT TXTAS4)))) THEN

H -109
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IS PRESENT TO SEND TO THE LOCAL HOST. THE INTERPUPT MASKS APE

MASKED OFF AND MASKED ON BY THE TRANSMIT INTERRUPT ROUTINE AT THE

END OF SENDING A PACKET.

INTERFACE - THIS PROCEDURE IS CALLED IN AN ENDLESS LO0' BY THE

MAI N PROGRAM.

715 1 ROUTESOUT: PROCEDURE;

716 2 DI SARLE;

717 2 OUTPUT(ICSPORTB) = INPUT(IC$PORTB) OR I;

718 2 ENALE;

719 2 IF (((TXOINE - TXOINS) >= DATA$GRAMSSIZE) OR (TXOJNS > TXO11IE)) AND

(NOT SENDS1 ) THEN

720 2 DO;

721 3 CALL SNDSEQ(.TP$2, SIE(TP$2));

722 3 IF (TRTA$1 AND (((NOT TXTRS1) AND (NOT RXTAS1)) AND

S((NOT RXTRS1) AND (NOT TXTASI))) THEN

723 3 DO;

724 4 CALL SNDSEQ(.TP$3, SIZE(TP$3));

725 4 TXTR$1 = TRUE;

726 4 SENDSI = TRUE;

727 4 OUTPUT(USSPO$DATA) = TR;

728 4 END;

729 3 IF ((NOT TRTA$1) OR ((TXTR$1 AND RXTA$1) AND

((NOT RXTN$1) AN) (NOT TYTA$1)))) THEN

730 3 DO;

731 4 CALL SNDSEQ(.TP$4, SIZE(TP'4));

732 4 SENDS1 = TRIIE;

733 4 DISABLE;

734 4 OUTPUT(ICIPOPTH) IM!PUT(ICSPORT3) AIR) OFDH;

735 4 ENAB E;

736 4 END;

737 3 END;

738 2 DISABLE;

739 2 OUTPUT(IC$PSRT.} (INPIJT(Ic$('OF:TU) AND OFEH) (R .1;

740 2 ENAFRILE;

741 2 IF (((TXO2NE - TXO2NS) >- DATASGR$A$SIZE) OP. (TO?,S TYO2NF)) ,lt)

(NOr SfCID$2) THEN
742 2 00;

713 3 CALL SNDSFQ(.TP$2, SIZL(TP$2));

744 3 IF (TRTA$2 ANO (((NOT TXTR$2) aND (NOT RTA$2)) AND

((NOT RXTRI2) AND (NOT TXTA$2)))) THIN

745 3 DO;

746 4 CALL SNDSEQ(.TP$3, SIZE(TP$3));

747 4 TXTR$2 TRUE;
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690 4 IF LSEMS4 = DONE THEN

691 4 CALL SEND$PACET(.LC4RX(LC04N5), 4);

692 4 END;

ELSE

693 3 DO;

694 4 STATTB(LSRI$DESTSERR) = STATTB(L$RISDESTSERR) + 1;

695 4 END;

696 3 CALL SRVCSTAQ$HSKP(4);

697 3 END;

698 2 IF NSEM$1 = READY THEN

699 2 DO;

700 3 DESTINATIONSADDRESS = DET$ADDP$NL(.NFTRI(0)1;

701 3 IF DESTINATIONSADODRESS >= 0 THEN

702 3 CALL MOVETOSLOCAL(.NETRI (5), DESTINATIONSADDRESS);

703 3 NSEMS1 = DONE;

704 3 CALL SRVC$TAB$HSKP(9); /* FOR SIMULATION ONLY *I

705 3 END;

* 706 2 IF NSEM$2 = READY THEN

707 2 DO;

708 3 DESTINATION$WDDRESS = DETSADDRSNL(.NETR2(O));

709 3 IF DESTINATION$ADDRFSS >= 0 THEN

710 3 CALL MOVETOSLOCAL(.NETR2(5), DESTINATIONSADDRESS);

711 3 NSEM$2 = DONE;

(. 7t2 3 CALL SRVCSTABSHSKP(I0); /I FOR SIMULATION ONLY /

713 3 END;

714 2 END ROUTES IN;

PROCEDURE ROUTE$OUT DETECT WHEN DATAGRAMS ARE PRESENT IN THE

LOCAL HOST TRANSMIT BUFFERS AND PROCESSES FOR TRANSMISSION.

PURPOSE OF THIS PROCEDURE IS TO TRANSMIT DATAGRAMS TO THE LOCAL HOSTS

THE TRANSMIT REQUEST/TRANSMIT (TRTA) ACKNOWLEDGE ARRANGENENT IS

I NCORPORATED .

INPUT - DATAGRAMS IN THE LOCAL HOST TRNSMIT DUIFFRS.

PROCESSING - THE RECEIVE INTERRUPT IS MASKED OFF HEFOPE CHECFKING THE

TRANSMIT BUFFER POINTERS (REQUIRED TO HAVE STAPLE TARLE POINTERS)

WHEN A DATARAM IS PRESENT AND TIIE UNID IS N'T OTHERWISE SENDING

A DATAGRAM TO A PARTICULAR HOST, THE TRTA CLAGS ARE ,.HEK FOR THE

ALLOWAI.LE STATES. WHEN THE TNTP, STATES ARE CORRFCT, A TR IS 'END

TO THE LOCAL HOST TO INDICATE THE UNID IS REiAPY TO TRANSMIT TO THE

HOST. WhIEN A TA IS RE,'EIVED FRrM THE LOCAL HOST, THE TRANSMIT

INTERRUPT MASK IS TURNEr ON FOR THE PARTICULAR LOCAL HOST PORT

AND TIE DATAGRAM SENT VIA TIlE TRANSMIT INTE'1RUPT ROUTINES.

OUT'UT - THE TRTA DOOLFAN FLAGS ARE SE T APF'PPOrRIATEt.Y WH4EN A DATAGRAM
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649 3 CALL DETSADODR(.LCO2RX(LCO2NS + 5));

650 3 IF DESTINATION = 0 THEN

651 3 DO;

652 4 CALL MOVETOSLOCAI.(.LCO2RX(LCO2NS + 5), (DFSTINATIONSADDRFSS AND

OFH));

653 4 END;

ELSE
654 3 IF DESTINATION - 1 THEN

655 3 DO;
656 4 IF LSEMS2 = DONE THEN

657 4 CALL SENDSPACKET(.LEO2RX(LCO2NS), 2);

658 4 END;

ELSE

659 3 DO;
660 4 STATTB(LSRISDEST$ERR) r SrATT (LSRI$DFSTSERP) + 1;
661 4 END;

662 3 CALL SRVCSTABSHSKP(2);

663 3 END;

664 2 IF (((LCO3NE - LCO3NS) >= DATASGRAM$SIZE) OR (LCO3NS > LCO3NE)) THEN

665 2 DO;

666 3 CALL DETSADDR(.LCO3RX(LCO3NS + 5));
667 3 IF DESTINATION = 0 THEN

668 .3 DO;
66Q 4 CALL NIOVET0SLOCAL(.LCO3RX(LCO3NS + 5), (DESTINATI ONSADDRESS AND

OFH));

570 4 END;
ELSE

671 3 IF DESTINATION = I THEN

672 3 DO;

673 4 IF LSEM$3 = DONE THF4I
674 4 CALL SENDSPAcKET(.LCO3RY(I.CO3N9), 3);

675 4 END;

EL SE
676 3 DO;

677 4 STATTR(LSRISDESTSERR) STATTP(LSRISDESTS-RR) + 1;
678 4 END;
679 3 CALL SRVCSTA0$HSKP(3);

680 3 END;

681 2 IF (((LCO4NE - LCO4NS) >= DATASGCRAMISIZE) OR (LrO'4NS " LCOO4,,l) P [N
682 2 DO;

693 3 CAlL DETSADDR(.LCO4RX(ICO4NS + 5));
684 3 IF DESTINATION = 0 TIIEN

685 3 DO;
686 4 CALL MOVETO$LOCA.(.LCO4RX(LCO4NS + 5), fr.ESTI#MTIONSADDREsS AND

• ~orim );
687 4 END;

ELSE
688 3 IF DESTINATION I 1 THEN

689 3 DO;
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77 1 VALIDSHEX: PROCEDURE(H) BYTE;

78 2 DECLARE (H,I) BYTE;

79 2 DO I = 0 TO LAST(ASCI);

80 3 IF H = ASC!I(I) THEN

81 3 RETURN TRUE;

82 3 END;

83 2 RETURN FALSE;

84 2 END VALIDSHEX;

/* PROCEDURE INIT INITIALIZES THE SOFTWARE VARIABLES

/* THE PURPOSE OF THIS PROCEDURE IS TO INITIAL:ZE THE DATA TABLES

/* AND OTHER VARIABLES.

0 /* INPUT - NONE

/4 PROCESSING - SETS THE VARIABLES TO THEIR INITIAL VI.LUES. 4,1

/4 INITIALIZES THP C1/t4 USART POI'T VARIAEES.

/* OUTPUT - INITIALIZED DATA TABLES AND VARIAKLES 4/

•/ INTERFACE - CALLED BY MAIN PROGRAM

85 1 INIT: PROCEDURE;

86 2 MSGNUM = 0;

87 2 BYTES$SENT$1 = 0;

88 2 BYTESSRECVS1 = 0;

89 2 CHANSNUM = 0;

90 2 DESTSNETSCODE = 0;

91 2 BUFFER(O) = 120;

92 2 CHAR = I

93 2 TRANS$1$RDY FALSE;

94 2 RXTASTRIES = 0;

95 2 TRTA, TXTR, TXTA, RXTR, RXTA = FALSE;

96 2 RXO1NS = 0;

97 2 RX1NE = 0;

98 2 RXO1SZ = DATASTABLESSIZE;

99 2 TXO1NS = 0;

100 2 TXO1NE = 0;

101 2 TXOISZ = DATASTABLESSIZE;

102 2 CALL SINIT;

103 2 CALL SCLRCM;

104 2 END INIT;

H 120
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/* PROCEDURE SNDSEQ SENDS DATA TO LOCAL L4ONITOP FOR TES T
11C '/

/i THIS PROCEDURE TAKES A MESSAGE STRING AND OUTPUTs IT TO

14 THE CP/Mi SYSTEM

/, INPUT - A POINTER TO THE MESSAGE LOCATION IN AfEM)y AN' THE 4/

/4 NUMBER OF BYTES TO BE SENT. ,'

/* PROCESSINO - THIS PROCEDURE CHECKS THE OUTPUT SUrFER SlATJS

IN A LOP UNTIL THE BUFFER IS EMPTY. IT CALLS THE CP/I 4/

BDOS FUNCTION 2 UNTIL THE COUNT IS ZERO.

/* OUTPUT - MESSAGE TO THE HOST CP/M S
1
STEM. 4.

/4 INTERFACE - THIS PROCEDURE IS CALLED BY THE FOLLOWING PROCEDJES: ./
ROUTESIN, ROUTESOUT, AND M.AIN.

105 1 SNDSEQ: PROCEDURE(MSG, TOTAL) REENTRANT;

0 106 2 DECLARE MSG ADDRESS,

CHAROUT BASED MSG (1) BYTE,

(TOTAL, COUNT) BYTE;

107 2 COUNT = 0;

1O 2 DO WHILE COUNT < TOTAL;

109 3 RESULT = BOOS(BOOS2, CHAROUT(COUNT));

110 3 COUNT = COUNT + 1;

111 3 END;

112 2 END SNDSEQ;

READ PROCEDURE REAPS THE CF/M CONSOLE THROUGH BDOS CALL 10

* INPUT- BOOS FUNCTION 10, A POINTER TO A BUFFER *

' OUTPUT- CONTENTS O THE BUFFER FILLED WITH CONSOLE INPUT.
* I/0 ERROR RESULT IN THE VARIABLE RESULT.

113 1 READ: PRICEDLIRE;

114 2 RESULT = BDOS(BDOSIO, .BUFFER(D));

115 2 END RE AD;

/* PROCEDURE RCV$1 RECEIVES DATA 9/

/4 THE PURPOSE OF THIS PROCEDURE IS TO TAKE A CHARACTER AT A TIME

H - 121

..-.



P ,M-a COW I LEr LOCA.. NETWODRN TEST PROG FOR CP/M MACHINE, 25 SEP 84

/ FROY THE RECEIVE PORT ONE AND PUT IT IN THE RECEIVE BLIFFEr. 4/

/ THE SECON3 PART RECEIVES A DATAGRAM iN TOTAL AND PUTS IT INTD 4/

/* THE RECEIVE BUFFER. A TIMER IS USEC TO KEEP THE ROUTINE FROM.
/* HANGING U

P 
* 

4/

I' */

/* INPUT - NONE

/ PROCESSING - MOVES A BYTE OF DATA FROY THE RECE!VE CHARACTER 4/

ROUTINE IN THE ASSEMBLY LANGUAGE PROGRAM INTO THE RECEIVE
/4 BUFFER. 4"

/* OUPUI - RECEIVED DATAGRAM IN THE RECEIVE BUFFER.

/* INTERPACE - EXTERNAL CALL TO ASSEWF*-Y LANGUAGE PROGRAM /

/ ** 4*4*49*4444#944*44444,.4/4.44.*4 444

/* USE THIS CODE FOR SELF TEST; CHAR BY CHAR RECEIVE 4/

/*

RCVfI: PROCEDURE;

RX01T (RX1OINE) = SCMIN;

RXCINE = RXO1NE + 1;

IF(RX01NE >= RXOISZ) THEN

RXO1NE = 0;

END RCV$1
4/

/* USE THE FOLLOWING FOR OPERATIONAL 544 S/W TEST 4/

/4 DATAGRAM BY DATAGRAM RECEIVE 4/

116 1 RCV$1: PROCEDURE;

117 2 DECLARE COUNT kDDRESS;

118 2 COUNT = 30000;

119 2 DO WHILE ((SCMCHK = 0) AND (COUNT > ));

120 3 COUNT = COUNT - 1;
121 3 END;

122 2 IF COUNT O THEN

123 2 DO;

124 3 CALL SNDSEQ(.MSGB, SIZE(MSGB));

125 3 RXTR = FALSE;

126 3 TXTA = FALSE;

127 3 END;

ELSE

128 2 IF ((NOT TRTA) OR (RXTR AND TXTA AND

(NOT TXTR) AND (NOT RXTA))) THEN

129 2 DO;

130 3 DO WHILE (BYTES$RECV$1 < DATASGRAMSIZE);

131 4 RXOITB(RXO1NE) = SCYIN;

132 4 RXO1NE = RXOINE + 1;

133 4 BYTESSRECVSI = BYTESSRECVS1 + 1;

134 4 END;

135 3 BYTESSRECVS1 = 0;

136 3 IF (RXO1NE >= RXOISZ) THEN
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137 3 RXOINE = 0;

138 3 RXTR = FALSE;

139 3 TXTA = FALSE;

140 3 END;

END RCVS1;

/* PROCEDURE TRANSSI TRANSMITS DATA 4/

/* THE PURPOSE OF THIS PRUCEDURE IS TO TAKE A CHARACTER AT A TIME /

/* FROM THE TRANSMIT BUFFER AND SEND IT TO CP/M HOST TRANSMIT USART. 4/

/ THE SECOND PART TRANSMITS A DATAGRAM IN TOTAL

/* INPUT - A DATAGRAM IN THE TRANSMIT BUFFER.

/* PROCESSING - MOVES A BYTE OF DATA FROM THE TRANSMIT BUFFER 4/

TO THE TRANSMIT CHARACTER ROUTINE IN THE ASSEB-Y LANGUAGE

PROGRAM I

S/* OUTPUT - UPDATED ARRAY POINTERS

I* INTERFACE - EXTERNAL CALL TO ASSEM4BLY LANGUAGE PROGRAM.

/- ******444**4****4***44****4***4* ****4/

/* USE THIS CODE FOR SELF TEST; CHAR FY CHAR TRANSIT ,"
/4

TRANSSI: PROCEDURE;

IF(BYTESSSENTS < DATASGRAM$SIZE) THEN

DO;

CALL SCMOUT(TXO1TB(TXO1NS));

BYTESSSENTS1 = BYTES$SENTS1 + 1;

TX01NS = TXO1NS + 1;

IF EYTESSsENT$1 >= DATASGRAMASSIZE THEN

DO;

BYTES$SENTI = 0;

IF TX01NS >= TXOISZ THEN

TXO1NS = 0;

TRANS$1$RDY = FALSE;

END;

END;

END TRANS$1;
• */

/* USE THE FOLLOWING FOR OPERATIONAL 544 S/W TEST 4/

:-../4 DATAGRAM BY DATAGRAM TRANSMIT 4/

142 1 TRANSSI: PROCEDURE;

143 2 DO;

144 3 DO WilLE (RYTESSSENTSI < DATASGRAMSSIZE);
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145 4 CALL SCMOJT(TKODTB(TXO1NS));

141, 4 EYTESSSENT$1 = BYTESSSENT$I + 1;

147 4 TX01NS = TX01NS + 1;

148 4 END;

149 3 BYTES$SENT$1 = 0;

150 3 IF TX01NS >= TXO1SZ THEN

151 3 TXO1NS = 0;

152 3 TRANS$1SRDY FALSE;

153 3 TXTR = FALSE;

154 3 RXTA = FALSE;

155 3 END

156 2 END TRANS$I;

PROCEDURE LDSTAB$HSKP LOAD TABLE HOUSEKEEP

THE PURPOSE OF THIS PROCEDURE IS TO HOUSEKEEP A SPEC!FIED BUFFER

TABLE AFTER LOADING OF THE USER DATA FROM! THE HOST.

INPUT - THE INPUT IS AN ADDRESS INDICATING THE TABLE REQUIRING

CHANGES.

PROCESSING - THE PROCEDURE DETERMINES THE TABLE TO BE PROCESSED,

ADVANCES THE NEXTSEMPTYSBYTE ADDRESS BY ONE DATASGRAMSSIZE,

• 0 AND ADJUSTS FOR BUFFER WRAP IF NECESSARY.

OJTPUT - THE SPECIFIED TABLE HAS ITS NEXT$EKPTYSYTE ADDRESS

ADVANCED BY THE LENGTH OF A SINGLE DATAGRAM.

INTERFACE - THIS PROCEDURE IS CALLED BY PROCEDURE ROUTESIN AND ROUTESOUT.

157 1 LDSTAB$HSKP: PROCEDURE(TABLE)

158 2 DECLARE TABLE ADDRESS;

159 2 TXOINE : TXOINE + DATASGRAM$SIZE;

160 2 IF TXOINE >= TXOISZ THEN

151 2 TXOINE = 0;

162 2 END LDSTABSHSKP;

PROCEDURE SRVCSTABSHSKP SERVICE TABLE HOUSEKEEP

THE PURPOSE OF THIS PROCEDURE IS TO HOUSEKEEP A SPECIFIED

BUFFER TABLE AFTER SERVICING (REMOVING A PACKET).

INPUT - THE INPUT IS AN ADDRESS VALUE INDICATING THE TABLE THAT

REQUIRES HOUSEKEEPING.
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PROCESSING - THE PROCEDURE DETERMINES THE TABLE TO BE PROCESSED,

ADVANCES THE NEXT$9'TE$TOSSESSERVICED ADDRESS BY A DATASGRAM$SIZE.

AND ADJUSTS FOR BUFFER WRAP IF NECESSARY.

OUTPUT - THE SPECIrIED TArLE HAS ITS NEXT$BYTE$TOSBESSERViCED ADDIIESS

ADVANCED BY THE LENGTH OF A SINGLE DATAGRAM.

INTERFACE - THIS PROCEDURE IS CA LED BY PROCEDURE ROITESIN AND ROUTESOU
T
.

163 1 SRVCSTABSHSKP: PROCEDURE(TAB)

164 2 DECLARE TAB ADDRESS;

165 2 00 CASE TAB;

166 3

167 3 DO;

168 4 RXOINS = RXOINS + DATAIGRAM$SIZE;

169 4 IF RXO1NS > RXOISZ THEN

173 4 RXOINS = 0;

171 4 END;

172 3 DO;

173 4 TXOINS = TXO1NS + DATASGRAMSSIZE;

1. 174 4 IF TXOINS TXOISZ THEN

175 4 TXO1NS =;

176 4 END;

177 3 END;

178 2 END SRVC$TABSHSKP;

PROCEDURE CHK$RXTA CHECK FOR RECEIVED TRANSMIT ACK

THE PURPOSE OF THIS PROCEDURE IS TO CHECK THE RECEIVED CP/M PORT FOR A

RECEIVED TRANSMIT ACK FROM THE UNID II. A TIMER IS USED TO KEEP

THE PROGRAM FROt! HANGING UP IN THIS ROUTlNE.

IN~DT - THE INPUT IS THE FOUR TRTA BOOEAN FLAGS

PROCESSING - THE PROCEDURE WILL ONLY EXECUTE IF THE FOUR TRTA BOO-EAN FLAGS

ARE IN THE CORRECT STATES. WHEN THEY ARE, THE PROCEDURE INITIALIZES

THE TIMECOUNTER AND WAITS FOR A RECEIVED TA FROM THE UNID T3 N EARLIER

TRANSMITTED TR TO THE UNID. IF THE TIMER TIMES OUT, THE BOOLEAN IS

RESET AND A TIMOUT MESSAGE IS DISPLAYED. WHEN THE TA IS RECEIVED

BEFORE THE TIMOUT, THE PROCEDURE SETS THE BOOLEAN FLAGS ACCORDINGLY

AND SENDS THE DATAGRAM TO THE UNID II.

OUTPUT - A DATAGRAM TO THE UNID II OR RESET BOOLEAN FLAGS.
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INTERFACE - THIS PROC-EDURE IS CALLED BY PROCEDURE ROUTESIN AN.) ROJTE$OJT.

179 1 CHK$RXTA: PROCEDURE;

180 2 DECLAPE COUNT A.DDRESS;

181 2 Jr7 (T)XTR AND (NO T RXT A) AND (NOIT PXTP.) A!J: (NO7 T):TA)) THEN
192 2 COUN4T = 30000;

183 2 DO WHILE ((SCML HK =0) AND (COUNT <> 01);

184 3 COUNT =COUNT -1;

185 3 END;
186 2 IF COUNT =0 THEN

187 2 DO;

188 3 CALL SNDSEQC.MSG9, SIZE:(VSG9));

189 3 TXTR = FALSE;

190 3 END;

EL SE

191 2 DO;

192 3 CHAR =SCmilN;

193, 3 IF CHAR = TA THEN

194 3 DO;

1;)" 4 CALL SNDSEQ(.TPSSC, SIZE(TPSC60));

196 41 RXTA = TRUE;
191 4 RXTASTRIES =0;

@198 4 CALL TRANSSI;
199 4 END;
200 3 END;

201 2 END CHl(SRXTA;

PROCEDURE CHKSRKTR C.HECK FOR RECEIVED TRANSYIT REQUEST

THE PURPOSE OF THIS PROCEDURE IS TO CHECK THE RECEIVEC CP/M PORT FOR A

RECEIVED TRANSMIT REQUEST F9D- THE UNID I1. A TIMER IS USED TO KEEF

THE PROGRAM FROIM HANGING UP IN THIS ROuTINE.

INPUT - THE INPUT IS THE FOUR TRTA BOOLEAN FLAGS

PROCESSING - THE PROCEDURE WILL ONLY EXECOTE IF THE FOUR TPTA BOOLEAN FLAGS

ARE IN THE CORRECT STATEG. WHEN THEY ARE, T-HE PROCEDURE INITIALIZES

THE TIMECO'NTER AND WAITS FOR A RECEIVED TR FROM THE LINID. IF THE- TIMER
TIMES OUT, THE F3OOLEAN IS RESET AND) A TIMOUT MESSAGE IS DISPLAYED-
WHEN THE TR IS RECEIVED BEFORE ThE TIM9JT, THE PROCEDURE SETS THE

BOOLEAN FLAGS ACCORDINGLY AND SENDS FIRST A TA ANJ THEN WAITS FOR A
DATAGRAM FROM THE UNiD 11.

OUTPUT - A TA AND A DATAGRAR' FROM THE UNID 11 OR RESET BOOLEAN FLAGS.

INTERFACE -THIS PROCEDURE IS CALLED BY PROCEDURE ROUTESIN AND ROUTESOJT.
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202 1 CHKSRXTR: PROCEDURE;

203 2 DECLARE COUNT ADDRESS;

204 2 IF ((NOT RXTR) AND (NOT TXTA) AND (NOT TXTR) AND (NOT RXTA)) THEN

205 2 COUNT = 30000;

206 2 00 WHILE ((SCMCHK 0 0) AND (COUNT <> 0));

207 3 COUNT = COUNT - 1;

208 3 END;

209 2 IF COUNT = 0 THEN

210 2 CALL SNDSEQ(.MSGIO, SIZE(MSG1O));

ELSE

211 2 DO;
212 3 CHAR = SCMIN;
213 3 IF CHAR = TR THEN

214 3 DO;

215 4 CALL SNDSEQ(.TPS59, SIZE(TPS59));

215 4 CALL SNDSEQ(.TPS58, SIZE(TP$58));

217 4 RXTR = TRUE;
218 4 TXTA = TRUE;

219 4 CALL SCMOIIT(TA);

220 4 CALL RCV$;

221 4 END;

, 0 222 3 END;

223 2 END CHKSRXTR;

PROCEDURE REDSTXTAB PROCEDURE TO READ A DATAGRAM IN THE TRANSMIT TABLE

INPUT - THE TRANSMIT TABLE POINTERS AND RETRIES COUNT

PROCESSING - THE PROCEDURE CHECKS THE NUMBER OF ATTEMPTS TO SEND THE DATA
GRAM IN TE TRANSMIT BUFFER. IF THE NUMBER OF TI'MES EXCEEDS THE

MAXIMUO, THEN THE COUNTER AND TRTA FLAGS ARE RESET. THE TRANSMIT
BUFFER IS THEN CHECKED T3 DETERMINE IF A DATAGRAM IS PRESENT IN

THE r7kNSMIr 2UFFER. WHEN A DATAGRAM !S PRESENT, THE -MESSAGE AND IT'S

I P HEADER IS D I SPLAYED ON THE CP/M CONSOLE. IF THE TRTA FLAGS ARE

IN THE CCRRECT STATE, THEN A TR IS SEND TO THE UNID II AND THE FLAGS

ARE SET TO INDICATE A 'DATAGRAM IS READY TO BE SENT.

OUTPUT - THE TRANSMIT DATAGRAM AND IP HEADER ARE DISPLAYED ON THE CP/M

CCN SOLE.

INTERFACE - T-IIS PRCCEDURE IS CALLED BY THE MAIN PROGRAM.

224 1 HEADSTXTA3: PROCEDURE;

2:5 2 0ECLARE I BYTrE;
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226 2 RXTASTRIES = RXTASTRIES + 1;

227 2 IF RXTA$TRIES > MAX$RXTA$TRIES THEN

228 2 DO;

229 3 TXTR = FALSE;

230 3 RXTA = FALSE;

231 3 CALL SRVCSTABSHSKP(2);

232 3 RXTASTRIES = 0;

233 3 END;

234 2 IF ((TXOINE - TXOINS) >= DATASGRAMSSIZE) OR (TXOINS > TXO1NE) THEN

235 2 DO;

236 3 I = 12;

237 3 DO WHILE I <= 19;

238 4 CALL HEXSASC(TXOITB(TXO1NS + I),(1-12)*2);

239 4 1= + 1;

240 4 END;

241 3 CALL SNDSEQ(.TP$55A, SiZE(TP$55A));

242 3 CALL SNDSEQ(.CRLF, SIZE(CRLF));

243 3 CALL SNDSEQ(.TEMPI, SIZE(TEMPI));

244 3 CALL SN0SEQ(.TXOITB(TXODNS + 56), TCUSDATA$SIZE);

249 3 IF (TRTA AND (NOT TXTR) AND (NCT RXTA) AND

(NOT RXTR) AND (NOT TXTA)) THEN

246 3 DO;

247 4 TXTR = TRUE;

(0 248 4 CALL SNDSEQ(.TP$57, SIZE(fP$57));

249 4 CALL SCMOUTITR);

250 4 END;

251 3 IF (NOT TRTA) THEN

252 3 TRANS$1SRDY = TRUE;

253 3 END;

254 2 END READSTXTAB;

PROCEDURE READSTXTAB PROCEDURE TO READ A DATAGRAM IN THE RECEIVE TABLE

INPUT - THE TRANSM;T TABLE POINTERS

PROCESSING - THE PROCEDURE CHECKS THE RECEIVE BUFFER TO DETERMINE IF A

DATAGRAM IS PRESENT IN THE RECEIVE BUFFER. WHEN A DATAGPAM IS

PRESENT, THE RECEIVED MESSAGE IS DISPLAYED ON THE CP/M CONSOLE.

THE IP HEADER IS ALSO DISPLAYED. THE RECEIVED TABLE POINTERS ARE

UPDATED.

OUTPUT - THE RECEIVED DATAGRAM AND ITS HEADER ARE DISPLAYED ON THE CP/.1A

CONSOLE.

INTERFACE - THIS PROCEDURE IS CALLED BY THE MAIN PROGRAM.

255 1 READSRXTAB: PROCEDURE;
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2t6 2 DECLARE 1 BYTE;

257 2 IF ((RXOINE - R\OINS) >r DATA,$GiAM$SIZT) OP (R/01NS > RXOIN.; THEN

258 2 DO;

259 3 = 12;

260 3 DO WHILE I <= 1-;

26 1 4 CALL HEX$ASC(RX.YT.(RXO1NS . I) (I-' 
-

"

262 4 I = I+ 1;

265 4 END;

264 3 CALL SNDSEQ(.7P$56A, SIZE(TO$561I);

26", 3 CALL SNDSEQ(.CRLF, SIZE(CRLr));

266 3 CALL SNDSEQ(.TEf+'I, SIZE(TEMFI));

267 3 CALL SNDSEQ(.RXOITt(RXOiNS - 56), TCPSDATA$SlZE);

268 3 CALL SRVCTAB$HSKP(l);

20,9 3 END;

270 2 END READSRXIAB;

PROCEDURE LORD LOADS A DATAGRAM INTO THE 
T
xojTP IACLE.

THE PURPOSE OF THIS PROC:DURE IS T'O LOAD A TEST DATrARA, iNTD THE TRANS"!T

TABLE FOR TRANSMISS'ON TO THE UMtO I!.

INPUT - A POINTER TO THE NEXT AVAILAB-E SPACE IN TAE TRANSMIT TABLE, THE

O DESTINATION UNJD NUMBER AND, THE DESTINATION HOST NUMBER.

PROCESSING - A DATAGRAM IS INITIALIZED TO ZEROS, THEN THE APPROPRIATE

CONSTANTS INSERTED INTO THE HEADER, ALOND WIT-i THE DESTINATION UNILD

AND HOST NUMBERS, AND THE TEST MESSAGE WITH A MODULO 10 NUMBER,

INSERTED AT THE CURRENT TABLESPTR.

OUTPUT - A COMPLETED DATAGRAM AT THE CURRENT TABLESPTR IN THE TRANS;'IT

TABLE

INTERFACE - CALLED BY READ$LINE

271 1 LOAD: PROCEDURE(TABLESPTR, DESTSUNID, DESTSHOST);

272 2 DECLARE (INDEX, TABLESPTR) ADDRESS;

273 2 DECLARE (DESTSUNID, DESTSHOST) BYTE;

274 2 DECLARE LCOXTB BASED TABLESPTR (I) BYTE;

275 2 DO INDEX = 0 TO (DATASGRAMSSIZE - 1);

276 3 LCOXTB(INDEX) = 0;

277 3 END;

/* VARIOUS CONSTANTS PER THE TCP/IP SPEC "I

278 2 LCOXTB(0) = 48H;
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2'9 2 LCOXTB(3) = 80H;

250 2 LCOXTB(6) = 4]f;

281 2 LCOTB(S) = 3CH;

2B2 2 LCOXTH(9) = 6;

2a3 2 LCOXTB(20) = 82H;

284 2 LCOXTB(21) = OH;

/* IP SOURCE HEADER */

285 2 LCOXTB( 12) = THISSCOUNTRY$CODE AND OFH;

/* CT :0, CC = THISlCOjNTPY$CODE */

286 2 LCOXTB( 13) = (ROL(THiS$UNIDiNBR, 4) AND OFOH) OR

(ROR(((CHAN$NU!*56) AND OFOH), 4) AND OFH);

/* NC = THISSUNIDSNBR, HC(H) = C-N$NUV, 56,
'

287 2 LCOXTB( 14) = 7H OR (ROL(CfCHAN$NJ?,56) AND 0-H), 4) AND OFOH-;

/* C(L) = CH'ANSNU' * 56, P2(2) = 7 */

28e 2 LCOXTB( 15) = 77H; /* P2(1) = 7, P(O) 7 *1

/* IP DESTINATION HEADER */

289 2 LCOXTB( 16) = TH!SSCOUNTRY$CODE AND OH;
/* CT = 9, CC = THISSCOUN'RY$CODL 4/

290 2 LCOXTB( 17) = (ROL(DESTSUNID, 4) AND OFOH) OR

(ROR((DESTSHOST AND OFOH), 4) AND OH);

/* NC = DESTSUNID, HCH) = DESTSHOST /

291 2 LCOXTB( 18) = 7H OR (POL((DEST$HOST AND OFH, 4) AND OFOH);

/* HC(L) = DEST$HOST, PC(2) : 7,'

292 2 LCOXTB( 19) = 77H; /* PC(1) = 7, PC(O) 
=

7 /

293 2 CALL MOVE(TCPSDATA$SIZE, .MESSAGE, ,LCOXTB( 56));

294 2 IF MSGNUM > 9 THEN

295 2 MSGNLIM = 0;

296 2 LCOXTB( 86) : '0' + MSGNLIM;

297 2 MSGNUM = MSGNUM + 1;

29a 2 CALL SNDSEQ(.TP$54, SIZE(TPS54));

299 2 END LOAD;

PROCEDURE READSLINE INTERPRETS A LINE FRO'. THE CP/M CONSO-E

PURPOSE 'c (HIS PROCEDURE IS TO READ A LINE OF DATA FROM THE HOST CP/•

CONSOLE, THEN INTERPRET FOR EXECUTING EITHER LOAD ANOTHER TEST

MESSAGE IN THE TRANSMIT TABLE OR STOPPING THE TEST.

INPUT - INPUT RESPONSES FROM THE CONSOLE OPERATOR. RESPONSES ARE NUOBER

OF DATAGRAMS, DESTINATION UNID, AND DESTINATION HOST.

PROCESSINg - THE CONSOLE OPERATOR'S RESPONSES ARE INTERPRETED AND THE

APPROPRIATE NUMBER OF DATAGRAMS ARE LOADED INTO THE TRANSMIT BUFFER.

THE OPERATOR ALSO HAS OPPORTUNITY TO END THE TEST.

OUTPUT - AN OPERATOR SPECIFIED NUMBER OF DATAGRAMS INSERTED INTO THE
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TRANSMIT BUFFER.

INTERrACE - CALLED B'r MAIN PROCEDURE

300 1 READSLINE: PROCEDURE;

301 2 DECLAR-E TABLE$PTR ADDRESS,

(1, COUNT) BYTE;

302 2 1 =0;

303 2 CALL SNDSEQC.MSG1, SIZE(MSG1));

304 2 BUFFER(2) = IN';

305 2 CALL READ;

306 2 IF (BUFFER(2) = IV) OR (BUFFER(2) 'y') THEN

307 2 DO;

308 3 CALL SNDSEQ(.MSG1A, SIZE(MSGIA));

309 3 BUFFER(2) ='N';

310 3 CALL READ;

311 3 IF (BUFFER(2) = IY') OR (BUFFER(2) ='yin) THEN

312 3 TRTA = TRUE;

EL SE

313 3 TRTA = FALSE;

314 3 CALL SNDSEQ(.MSG3, SIZE(MSG3));

315 3 CAL-L READ;

316 3CHANSNUM = ASCSHEX(BUFFER(2));

317 3 IF (CHANSNUM >= 1) AND (CHANSNUM <= 4) THEN

318 3 DO;

319 4 TABLESPTR = .TXOITB(TX01NE);

320 4 CALL SNDSEQ(-MSG'5, SiZE(MSQ'));

321 4 CALL READ;

322 4 DESTSNETSCODE = ASC$HEX BUFFER(2));

323 4 CALL SNDSEQ(.HISG6, SIZE(MSGE));

324 4 CALL READ;

325 4 DESTSHOST$CODE = 0;

326 4 COUNT BUFFER(I);

327 4 DO 1 1 TO COUNT;

328 5 DEST$HOSTSZCODE =ROL(DESTSHOST$CODE, 4);

329 5 DESTSHOSTSCODE = DEST$HOSTSCODE OR ASCSHEX(BUFFER(I+1));

330 5 END;

331 4 CALL SNDSEQ(.MSG4, SIZECMSG4));

332 4 CALL READ;

333 4 IF (BUFFER(2) >= 1') AND (BUFFER(2) <= '9') THEN

334 4 DO I = I TO ASCSHEX(BUFFER(2));

335 5 CALL LOAD(TABLE$PTR, DEST$NETSCODE, DESTSHOST$CODE);

336 5 CALL LDSTABSHSKP(2);
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337 5 
T A E$ETS = .TY'ITB(T<IN-');

338 5 EN--;

33? 4 ENU;

342 3 END;

341 2 CA L SNDSEQt.TP$5O, SIE(TS5C));

342 2 CALL HEX$ASC(CHANSNyJ, C);

343 2 CALL SNDSE (.TEP1, 2
344 2 CALL SNDSEQ(.TP$51A, SIZE(TP1EI;);

345 2 CALL HEXSASC(DESTSNETCODE, C);
34.3 2 CALL SNDSEQ(.TEM-11, 2);

347 2 CALL SNrSEQ(.TP$52A, SIZE(TPS52A));

349 2 CALL HEXSASC(DCSTSHCST$C00E, C);

349 2 CALL SNDSEQ.TEM1, 2);

350 2 CALL SNDSEQ(.MSG2, SIZEtMSG2));

35 2 FFJER(2) = IN';

352 2 CALL READ;

353 2 IF (BUFFER(2) = 'Y') OR (BUFFER(2) 'y') THEN
354 2 FOREVER r FALSE;

EL SE

355 2 FOREVER = TRUE;

356 2 END READELINE;

PROCEDURE READILINE TRANSMITS AND RECEIVES A DATAGRAM

PURPOSE OF THIS PROCEDURE IS TO TRANSMIT AND RECEIVE A DATAGRAM TO AND FPO,
THE UNID II. THIS PROCEDURE DOES NOT MAKE USE OR THE TRIA HANDSHAKE.

INSTEAD. IT TRANSMITS A FULL DATAGRAA TO THE UNID AND THEN W,,iTS

UNTIL THE UNID SENDS A DATAGRAM BACK. USED TO TEST THE UNID II

WITHOUT THE TRTA HANDSHAKE.

INPUT - DATAGRAM IN THE TRANSMIT BUFFER

PROCESSING - THE TRANSMIT DATAGRAM AND RECEIVE DAIAGRAV PROCEDURE, ARE

CALLED TO SEND AND RECEIVE A DATAGRAM, RESDECTIVELY.

OUTPUT - A DATAGRA IN THE RECEIVE BUFFER.

INTERFACE - CALLED BY MAIN PROCEDURE

357 1 LOOP2: PROCEDURE;

359 2 CALL TRANSS;

359 2 CALL RCV$;

H- 1 7
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63 2 END LCOP2;

r THIS IS TIE YAIN BODY OF THE PROGR9AM '

561 1 BESIN:

!c2 I CALL SNDSEQC.STA.RTJPS~iCR, SIZE(STARTLJP$HDR));
563 I FO-REVER =TRUE;
f64 1 CALL READSUINE;

565 1 CALLl SOLROM;
376 I DO WHILE FOREVER;

16' 2 CALL RCACSTXTAB;

559 2 IF TTA THEN

3s)l 2 CALL C.-tKXA;
jlj 2IF TRANSS$$DY THEN

37? CALL LCCP2;

?72 C F TRTA THEN

C7 CALL CHKSRXTR;
3'4 2 CALL READ$IRXFA3;

375 2IF SCMCHK w> 0 THEN
575 C CALL CHK$RXTR;

2 CALL READ$LINIE;
5q -) 23 2flND

511 -AL SNDSEQ2M% SG7, S!ZEC!ASG7));
IC.' LU EXIT;

"2 t7 E A S, 'CD1H 53
7OL E A.-5\n S ITE = 7AECH 2 7 341C

'A(Ii'AM STAC'K 3stE TO'OCH 23

-2 NEI 0W~

solyo HFqw'-ViSPLT'S
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5. SBC 544 Monitor

The purpose of this program is to provide a mnonitor capability on

the SBC 544 board. The functions included in this monitor -ire st-milar

in function and use to C2/'1 tools DDT.COA1 and SID.COM. This monitor is

adap tad f rom the moni tor source code f or the 3 8C 36/ 12A boa rd. The

original mnonitor cannot be published [in this document as it is

copyrighted mnaterial from Intel. The original source codo is available,

ho-wever, tn the Computer Networks Laboratory on an ISIS dis-k. For

infformation purposes, a si-nilar monitor can be developed for the SBC

33,/45 board b-y starting with the original SBC 86/12A monitor and

-i1ip tirig -',-e I/0 port numbers to those on the SBC 88!45 board.
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EXTERNAL SYMBOLS

USER SYMBOLS

BOOS ,0OOF BOOSO A 0005 BIT7 C 040A BIT3 C 0408 BITSI C 0317

BITS2 C 0348 BITS7 C 00C6 BITSA C 00C9 STBL C 03F6 CHOIC C 0398

-.LE-R C 0412 CLRCM C OlIF 'MCHK C 0122 CMIN C 0127 CMOUT 0 0131

:'NCULh C 0025 CONIN 20219 2CNINO C 0023 CCNOUT C 0010 CCNST C 0015

CONST0 C 0021 CR A 0000 CTS'SK A 0010 CXRMSK A 0080 DSRMSK A 0020
DTR' SK< A 0001 ERROR A COOE EVPAR C 040F EXIT C 0012 INBUF C 0414

:'4,T 6 0027 ;NITI 0 COAI INIT2 C 0076 1NJT3 C 0081 INJT4 C 0080

'nT; T 0046 LF A 000A MCThA C 0411 MENU - 0204 IMSGS C 014F
"OPAR 2 040E ODPAR C 0410 OTWT C 0131 PAR 0 037A PARE C 0100
PRN 0OC0FA PARX C 0103 RArE C 0249 RETURN C 0138 3 IMSK A 0040

R T32M A ,002 RXRDY A 0001 SAVIT C 0094 SCLRCM C 0003 SCMCHK C 0006

. C'4IN ,C 0009 S.]4OUT C 100C 3ATA A 0020 SiDENT A 0022 SINIT C 0000

SiNTEN A 0021 SLCTRL A 0023 SLSTAT A 0025 S,',VMCT A 0024 SI.OMST A 0026
JART NCOO STP1 C 0.10C SFP2 C 0400 STA C 03D0 STPB C OOEO
r'04TY A 0020 JLCAS C 013C VALNUM C 0145 WBVEC A 0000 XOF A 0013
(C:N A, ,011

ASSE'-'BLY ,OM'PLETE, NO ERRORS
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297 ;

L)C ('tOJ _1'4E SOURCE STATE! NT

)3F6 74 29,9 3TRL: .?B 1336 MOD 256 ;110 bps

0F7 05 299 B 3)6/256

03F8 03 00 a 102.1 MOD 256 ;150

03F9 04 301 Di 1354/256

FSA ,) 302 18 512 'C0 256 ;300

O3FB 02 703 ) 52/256

03FC 00 3'4 P6 256 '.'.'D 256 ;500

03FD 01 325 C8 256/256

'3FE 90 306 D3 123 '100 256 ;1200

OFF C0 307 08 128/256

0400 40 328 :8 64 WD 256 ;2400

0.101 0 309 DB 64/256

'5402 20 310 03 32 MOD 256 ;4800

0403 00 311 -3 32/256

0404 10 312 .3 16 '10O 256 ;9600

')405 00 313 DB 16/256

a46 08 514 D3 8 '4O0 256 ;19200

0.107 03 315 C03 8/256

5408 04 316 03 4 'AO 255 ;38400

'409 C') 3!7 3B 4' 256

313

,,3A 02 319 BIT7: 0IB 000000108 ;7 bit mask

'5C3 03 510 I 3. B C0000118 ;3 bit mask

31CC 0) 321 STI: 0B 0 ;1 stop bit

3,50 3.1 ,22 STP2: CO 000010CB ;2 stop bits

'-10 '0 323 YCPA3: ', :3 ;No parity.

2; 11 3.'1 VAR: I3 I000110OB ;Ev,'n parity

i41"0 -3 32 CP R: r8 000010008 ;Odd parity

'41, )2 5 '3'2TL : 9 00"000010 ;Modem control deault (:TR off,

0-112 IA 32-3 CLEAR: i)3 ! H,I'$ ;String to clear scren (Soroc Q

120

0.13 21

329

11 ) 33) t; 73 'j ;Irput buffer, ax 4 chrs

'415 9 3' 03 ;S chars in buff

0115 332 ;3torage f'r chars
3;

5411 -E4 20 )n24 213 '-i 3'
2,,' 341253

? -; "1 314 1 S,; N!U g , ,3 C2NST : 0015 EXIT C o012

.L ;2M
0
HK . '506 ."i IN . C.') .o. .u r C . . . 2 0030
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0361 OA

LOC C8J LINE SOURCE STATEMENT

288 ;
0362 20202064 289 0B ' d Parity

0366 20202020

036A 20202050

036E 51726974

0372 79202020

,0376 20202020

037A 3120 290 PAR: DB '1

)37, 20202020 291 08 ' I-None, 2-Even, 3-Odd',CR.LF,LF
0:. 312D4E6F

0334 6E652C20

0338 32214575

)380 656E2020

0;90 33204;64

.)394 64
0395 00

03Q6 CA
0397 0A

292 ;
0298 53686F77 293 CHOIC: D9 'Show choice by letter, space or comma, number,

3nd CR', ZR,LF

039C 2C63686F

03AO t.636520

03A. 5279206C

03A o577465

03AC 722C2C13

030 70516'65

0334 2C6F7220
03.38 6'6F6060
03CC 61222C6E

0 C)  7 6D6265

03C4 722C2061

03C8 6E642043

03C0 52

0320 00

03CE CA

03CF 48697420 294 2B 'Hit CR when menu selectlions compl,3te: $
.3 G3 43252,17 
3307 63656E20

23B3 6C656E75

030F 20 73656C
03E3 65637469

03E7 6F6E7320

03EF3 636F60)70

03EF 6(65 7465

,33 F 5 3 A 0 2 .4
295
296 ;Rate f'-ble fo- 2.45 W4z xta;

H - 144%



ISIS-II 8080/8055 MACRO ASSEMBLER, V4.1

02D1 0D

LOC OBJ LINE SOURCE STATEMENT

02D2 OA

02D3 20202020 279 D 9-38.4

kbps','2R,LF,LF

0207 20202020
0203 20202020

02DF 20202020

02E3 20202020

02E7 20202020

02E3 20202020

O2EF 2020392D

02F3 33382E34

02F7 20616270

02F3 73

02FC 00
02FD OA

02FE A

230
02FF 20202C62 281 08 ' b Data Bits
0303 20202020

'0307 20202044

030B 61746120

030F 42697473

0 0313 20202020

0317 3220 232 31TS1: DB 2 .

0319 20.02)20 283 0B 1-7 bit, 2-8 blt',CR,LF,LF

0310 312D3720

0321 6264742C

0325 20322038

0329 2C626974

0320 0D
032E C A

032F CA

284

0330 20202063 235 ge ' c Stop Bits

0334 20202020

0338 20202053

03 C 745F7020

0340 42597473

0344 20202020

0348 3120 236 BITS2: 0B 'B

134A 20202020 237 D ' 1-1 bit, 2-2 bits',CIR,LF,LF

034E 312D3120

,352 S269742C

0356 20322032

035A 20626974

035E 73

035F 00

J 360 OA
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022E 00

LOC OBJ LINE SOURCE STATEMENT

022F OA

0230 OA

0231 20202061 274 DB ' a Data Rate

0235 20202023

0239 20,02044

0230 61746120

0241 52617465

0245 20202020

0249 3720 275 RATE: 0B '7 1

024B 20232020 276 08 ' 0- 110, 1- 150, 2- 300',CR,LF

024F 30202031
0253 31302023

0257 31202031

0258 35302C20

025F 322D2033

0263 3030

0265 OD
C266 OA

0267 20202020 277 B 3- 600, 4-1200, 5-

2400', CR,I.F

0268 202C2020

026F 202020

0273 20202020

0277 20202020

0273 20202320

027F '0202020

0233 .2020332D

0297 2036330

0259 2023342D

023F 31323033"

3293 2X:03520
02-7 3234 N30.

0268 00"

0290 0A

0290 2020200 2t3 OB 6-4300, 7-9600, 3-
9.2', 2R,L.F

02A1 20202020

02A5 2020202)

02A9 20202020

.,AD 2()202020
0231 20202020
0)2B5 29202020

,'-99 20203620
020D3- 39 .3030
, 221 2 '20320

, 3 ) 36 3,3). j
2:9 'C -1 () 332 0'.

51'; 5 "I2 t 32
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015F 77697168

LOC OBJ LINE SOURCE STATEMENT

0193 20746865

0197 20554E49

g199 44204949

019F 20695342

01A3 43203534

01A7 3420496E

01AB 7165726E

01AF 65742050

01B3 726F746F
01B7 636F6C20

)1B 23.195029
0,: -F OD

• 1 0 OA

1oi1 20202020 269 DB to simulate an actual host system.',CR,LF

1C5 ;45F2073

91Q 6960756C
01:0 61746520

0101 61bE2061

.105 63747561

O1)) 6C20686F

010 73742073

1) E P73745
01E5 602E-

)iE7 00

01.7- OA

ClE9 4,3697420 270 DB 'Hit any key to continue S',CR,LF

01:D 616E7920
0;F1 68657920

015 716F2063

-, 1F9 6F67469

DlFD 6E756520

0201 24

0202 00
0203 OA

271
2"72 IAENU :

0204 46636174 273 08 'Feature 'Ja ne Choice

Option' ,CR,LF,LF

0208 75726520
02CC 20202020

0210 204E6160

0214 6520 2C 020
0218 2043686F

021C 69636520

0220 20202020

0224 20202020
0228 4F7'07459

022 6F6E
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239

LOC OSJ LINE SOURCE STATEMENT

240 ; Output byte to remote computer

241
242 ,MOUT:

243 OTWT:

01I DB25 244 IN SLSTAT ;Get the transmit status

0133 E620 245 ANI TXMTY

0135 CA3101 246 JZ OTWT ;Not ready yet

3138 79 247 MOV A,C ;It is now, send the byte

0139 D320 243 OUT SOATA

0138 29 249 RETURN: RET ;Default return

250 ;
Ol3C FE61 251 ULCAS: CPI 'a' ;Less than lower case a?

011E F, 252 R4 ;Yes

O3F FE73 253 CPI 'z'+l ;> lower case z?
141 FO 254 RP ;Yes

0142 C620 255 SUl ' ' ;No, clear lower case bTt

0114 C9 256 RET

257 ;
.145 rC30 258 VALNU'A: CPI '3' ;Less fnan 0?
D147 37 259 STC

01-19 C8 260 RM ;Carry set; not valid number

0149 FE3A 26i CPI ':' ;More than 9?
0 *3148 37 262 STC

0C1 FO 263 PIP ;Carry set; not valid number

140 3F 264 MC

014E (9 265 RE; ;Carry cleared; valid nurber

266
011F IA 2o7 .SGS: 08 IAH,'Conffgured for the CCS 2310 CPU (at 4 MHz),

17 A,,g 344',CR,LF
3150 436F6E66

0154 69577572

0153 65642066
)I65C 6F722074

0150 69652043

01,54 43532032

9163 3.33!3020

016C 435035520

0170 213617420

OV'.1 342-404'
0!'- 73292C2.)

011C 31372141
0190 7672033
0194 ).1

0195 00
1116 CA

0117 575F 263 268 DG 'Working with the UNID II iSBC 544 Internet
IronCOl i R) I ,, R, LF

0188 59 ,E6 ?20
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0100 3AOF04 C 190 PARE: LDA EVPAR ;Get even par mask

LOC C1B LINE SOURCE STATEMENT

0103 30 191 PARX: ORA B ;Add in 7/8 and 1/2 bits

0104 47 192 MAOV B,A ;Resave

193

194 ;

195 ; User prov'ded initialization routine (Baud rate, etc.)

196 ;****UART INITIALIZATION ROUTINE
** *

197 ;For WD or NS 8250 UART

198

0105 3A1I04 C 199 LDA MCTLA ;Get DTR, RTS, etc.

0;08 D324 200 OUT SMDMCT ;Send it

OIA 79 201 4OV A,B ;Get 7/8, 1/2, N/E/O bits

01283 F58) 202 ORI 80H ;Set OLAB hi for data rate

JIOD D323 203 CUT SLCTRL ;Send it

OI'F -E 204 MOV k,M ;Get Ist byte

0110 D320 205 OUT SDATA ;Send it

)1!2 23 206 INX H

0113 ?E 207 %1V A,M ;Get 2nd byte

0114 0321 208 .UT SINTEN ;.Send It

2116 73 209 AOV A,B ;Reget 7/8, 1/2, N/E/O bits

7117 0323 210 OUT SLCTRL ;Send it

3111 AF 211 XRA A ;Init and clear last registers

0;I D321 212 OUT SINI-EN

W 11 . 02225 213 OUT SLSrAr

i1E '29 214 PET

215
21 ;"leer ccmmnica~ions channel ""

21? ; Co not cutout anything lo the remote.I!!.
218

01 ' 723 219 Ct.q'OL : 1N SOArA

027 29 220 2ET

?21

'22 : C-eck onmuni:atfons :hannel for inything

223 ;ele r, oith -iccumutator=O If nothing ready,
221 ; cn-zero if . 'yte is iaitirg

225
226 C .'

0122 925 227 S 3LST T

2124 13 2t' 'NI : <RD'

'126 : 22,) iET
2!0.' ;

231 ( rout Dyte fr-. m r. mote f-crninal

232
233 C'Al '4:

.)317 71.23 254 N LSTAT ;4,4ed for speed

)1 2- l 235 "NI 2OR0Y ;ded 'or speed

23 2A2" 01 2 1 F" . I- 'A 'I ;r!!ied *rf soeed

12'2 :-320 237 ?N 'DArA ;4t good data

0130 29 238

.4 - 1..
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0095 23 141 INX H ;Get selection
LOC OBJ LINE SOURCE STATEMENT

0096 7E 142 1OV A,M

0097 CD4501 C 143 CALL VALNUM ;Is It a valid number?

009A O 4600 C 144 JC INITS ;Repeat If not

0090 12 145 STAX D ;Save It

009E C34600 C 146 JMP INITS ;Another selection?

147 ;

OOAI 3A4902 C 48 INITI: LDA RATE ;Get data rate

COA4 0630 149 SUI '0' ;Make binary

00A6 FEOA 150 CPI 10 ;Check for more than alloaed

0OA8 F24600 C 151 J5 INITS ;Repeat if so

NAB 01 152 RLC ;Double for two by+es/entry

OOAC 21F603 C 13, LXI H,BTBL ;Get data rate table addr

)CAF 1600 154 MVI D,O ;Init 0

0OBI 5F 155 MOV E,A ;Put offset In E

0032 19 156 DAD 0 ;Add to table addr

157

0C83 3A1703 C 153 LDA BITSI ;Get data bits

COB6 FE31 15-1 CPI '1' ;Check for 7 bit

'088 CA.600 C 150 JZ 9ITS7 ;It's 7 bit

00213 FE32 161 CPI '2' ;Check tor 8 bit
3C D C24600 C 162 JNZ INITS ;Error,do again

COO 5ACB04 C 163 LOA BiTS ;Get 8 bit mask

',: 3 2.9Co C 6'4 iMP 3ITSA ;Continue

,0C6 3AC0'\4 C 165 3ITS7: LDA BIT7 ;Get 7 bit mask

0') 4' t56 BITSA: MOV B,A ;Save It

4 P. 0 C i 8 LOA BITS2 ;Get stop bits

,2,'-) FE3I 1.6 CPI '1' ;Check for 1 bit

310A-7P C .70 J7 STRA ;It's 1 bit
.2 rr2 171 Col '2' ;Check for 2 bits

194 .2. C 72 jN:! INITS ;Error, start over

LDA SrP2 ;Get 2 bit mask

C20{A : . i ' 7$ jMP STPB ;Continue

f)0 A, C" ' 175 STPA: LCA STPI ;Get I bIt nask

0)Eu C 6 T-13: 'R 9 ;Add 7/8 bit mask
177 "O 4 ,A ;Resave it

A 03 1 L,-, A ;-1Rt oSri ty

CES F-31 150 2: '1' ;Ciheok 'or n

:---- 0 7 i Ai 4 ;It's no .jrity

OCEA 7F'E'2 ." '2' ;Check for even
,OFEC '0 ,1 1 93 J, PARE ;It's even oar tv

ocos rE33 134 (.p1 '3' ;CheCk 'or 'lid

oF I :2 !60) 1 1-) jNz IN TS ;Error, 1o .)ai n

00;74 'A ! 4 C I1 -_A COPAR ;Get odd par ri,sk
)177 , ,."1 1.37 ;!fp PARX ;Confinue

CC,,FA C,. :4 1 I 3 PARN: LDA ,iCPAR ;Get no par *mask

-, "0.) ! JP P. ; t nfue

.. .. . ,
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ISIS-II 080/8085 MACRO ASSEMBLER, V4.1

92 ; Menu Initialization routines

LOC OBJ LINE SOURCE STATEMENT

93

94 INIT:

0027 2A0I00 95 Ihld wbvec + 1 ;Calculate the blos console

002A 110300 96 Ixi d,3 ; stitus, Input, output vectors

002D 19 97 dad d

002E 222100 C 98 shld constO

0031 19 99 dad d

0332 222300 C 100 shld conInO

0035 19 101 dad d

0036 222500 C 102 shld cnoutO

103 ;

0039 1I4FOI 2 104 LXI D,MSGS ;CCS signon

003C OE09 105 MVI C,9

OO3E C00500 106 CALL 5

C041 OEOI 107 "IVI c,I ;Get keystroke

0043 C00500 108 CALL 5

0046 111204 C 109 INITS: LXI D,CLEAR ;Clear screen

0049 OE09 110 MVI C,9

0048 CD0500 III CALL 5

004E 110402 C 112 LXI DOMENU

0051 0E09 I13 AVil C,9 ;Disply menu selec+ions

0053 C00500 114 CALL 5
C056 111404 C 115 LXI D,INBUF ;Get selection

0059 OEOA 116 MV I 0,10

005B CD0500 11 7 CALL 5

.03E 211504 0 118 LXI H,INPUF4-l ;Check for null select

CO61 7P 119 !MOV A,M

C062 B7 120 ORA A

"063 CAA100 C 121 JZ INITI ;No select, go Initialize

0066 23 122 INX H :Get feature

0067 7E 123 MOV A,M .

0068 303COI 1 24 CALL JLCAS ;Make upper case

068 FE41 125 GPI 'A' ;Data rate?

0060 114902 C 126 LXI D,RATE ;Get save addr

0070 C2760') C 127 JNZ INIT2 ;No

0373 C39400 C 123 P, SAVIT ;Save It

C076 FE42 129 INIT2: CPl '3' ;Data bits?

0078 !11703 :3 130 LXI D,91TSI ;Get save addr

0078 C28100 C 131 JNZ INIT3 ;4o

O07E C39400 C 132 J I-P SAVIT ;Save it

0031 FE43 13 lNIr3: CPI '' ;Stop bits?

0083 114803 C 134 LXI 0,81TS2 ;Get save addr

0086 028100 C 135 JNZ INIT4 ;No

0089 139400 C 136 JMP SAVIT ;Save It

008C FE44 137 INI4: CPI 'D' ;Parity

)G8E 11703 138 LXI D,PAR ;Get save addr

0091 '2.1600 C 139 JNZ INITS ;No

C,09 4 23 140 SAVIT: INX H ;3o Dast l.elimiter

H - 37
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ISIS-1I 8080/8085 MACRO ASSEMBLER, 14.1

0001 43 DTRMSK EQU 0000000i ;DTR bit mask

LOC OBJ LINE SOURCE STATEMENT

0002 44 RTSMSK EQU 0000001OB ;RTS bit mask

0010 45 CTSMSK EQU 000100006 ;CTS bit mask

0020 46 OSRMSK EQU O010OOOOB ;OSR bit mask

0040 47 RIMSK EQU 010000008 ;RI bit mask

0030 48 CXRMS(K EQU 100000001 ;Received carrier detect

49 ;

000D 50 CR EQU ODH

O00A 51 LF ECU OAH

0011 52 XON EQU I1H

0013 53 XOF EQU 13H

0035 54 bdosO equ 5

0000 55 wbvec equ 0

56 ;

57 cseg ;Relative assembly for ASM80

58 ;

59 ; Start of Jump table is public

60

61 public sinit, sclrcm, scmchk, scmin, scmout

62

63 ; Console, BDOS, and warm boot are public

64 ;

f 0 65 public const, conin, conout, bdos, exit

66
67 ; Juirp table

68
69 S'ART:

t'00 C32700 C 70 slni 1: JW I NiT ; Initial ization

COQ5 C31FO1 C 71 sclrcm: JP CLRCM ;C!ear comm channel

,2C06 C32201 C 72 scchk: J1P Cf.1CHK ;Check channel

.009 C32701 C 73 somi: J C:4N ;Input byte

000C C33101 C 74 scnout: J >? C-OUT ;Output byte

76 ; CP/M BOOS and BIOS call vectored jumps
077•

OOOF C30500 7q bdos: Hp bdosO ;Bios call

0012 C30000 .9 exit: mo wbvec ;Warmn boot
90

15 2A2iJ0 C 31 c:'st: h'J constO ;Bios conso!e status
,0316 EO 82 cc-A

'?9 2A 2300 83 Cr.n: 11d confnO ;3;cs conso!e Input

C31' E9 34 pcnl

('01 2A200 q 8 conout: hlnl cnoutO ;Bios console o)utput

02) 20 E') -6 ocs I

2021 900 37 :cnst'; dw 0 ;Blos :onsole stius vector

CO -2)(00 88 con1Tq: w 2 ;31os console input ,ector

0025 0rC0 39 cnoutO: dw 2 ;BIOs console outut vector

;0

91

H 136
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ISIS-Il 8050/8085 MACRO ASSEMBLER, V4.1

LOC OBJ 'SINE SOURCE STATEMENT

2 ; LINK8O SUBROUTINES *

3

4;

5 ; In directory as TSBS.ASM, SBS.ASM, or SBS.MOD
6 ; Set up for California Computer System 2810 CPU
7 ; (at 4 MHz) which uses the WD or NS 8250 UART

8 ; This software module was developed by Capt C. T.(Tom)
9 ; Childress on his own tlme and with his own resources

10 ; for use with his own CP/M system communications

II ; program. It is a proven module of software. This

12 ; software and his system are used in his thesis as a
13 ; software validation tool for the SBC 544 board.
14 ; Any other use without prior written permission from

!5 ; Capt Childress is strictly prohibited.
16

17 ;Vers 1.0, 10 May 32

18 ;Vers 1.1, 26 Sep 82

19 ;Vers 1.2, 19 Oct 62
1 0  

20 ;Vers 1.3, II Feb 83, New video board driver. 19.2 & 38.4 kbps

21 ;Vers 1.4, 24 Mar G3, Changed to 4MHz, ABCD drives
22 ;Vers 1.5, 3 Jui 93, Aded :(ON/XOFF toggle for Terminal transmit

f le )ode

23 Aded Echo to remote for Terminal mnode
24 ;Vers 1.6, 30 Jjl 94, Deleted the XON/OFF and Echo for use wi."

nigher 3peeds

25 in the terminal mode file transfer mode

26 ;/ers 1.7, 17 Aig 34, 'odlfied to work with the UNID II ISBC 544
'o supoor--

27 the internet Drotccl (IP) datagram axchange

runn i ng
29 ; on the iSBC 544.

29

30 ; EQUATES
. 31 ;

0020 32 sOArA EQU 20H ;Serial data port

I021 53 S'NTFN E2U SOATA I ;Interrupt enable port

0022 34 SIDENT E.)U SCATA+2 ;Inferrupt Identification port
0023 35 SL'TRL EQU SDATk*3 ;Line control (+DLAB) port

0024 36 UMC T EQU S3ATA+4 ;Modem control port

.025 37 SLSTAr OQLI SDATA+5 ;Line status port

'026 38 SYDIMST E4U SDATA+6 ;Modem status port

39
C0 1 40 RXRDY EQU C00000019 ;Rx data aval labla

0020 41 TX4TY EQU C010000C13 ;T, buffer empty

COOE 42 EPiRCR EQ0J 0I I V)1 ;Error bit mask

S- 13'5 .
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4b. Assembly Language Module

The purpose of this module is to provide the main PL/MbO program

- with the communications to the UNID II and provice the console 1/3

interface with the CP/M BDDS. The module is written in Intel assembly

languange. It is independently written outside this thesis effort and

was used here because it provides the known working high data rate (9603

bps) communications needed for the interaction with the UNID II.

H - 134

F". -. ''- 2- ' -. _..-'-'-" .2. .- -'v . v ." , ; -" ,',-." , ,;-. . • ., . , - , . ., . . .,. . . . . .



ISIS-I PL/M-80 V3.O COMPILATION OF MODULE MONITOR

NO OBJECT MODULE REQUESTED

COMPILER INVOKED BY: PLM80 :FI:MON544.SRC NOOBJECT

$TITLE('ISBC 544 MONITOR TEST, 1900 HRS 17 JULY 1984')

SNO I NTVECTOR

/* DATE: 17 July 1984 4/

/* VERSION: 1.0 4/

/* TITLE: SBC 544 Monitor

/* FILE NAME: SBC544.SRC 4/

/* OWNER: c.T. Chlldress

/* SOFTWARE SYSTEM: Intel System III, ISIS II (V 4.2, 4.3) I

/* USE: Provide a bare minimum monitor capability */
/4 for the SBC 544 board */

/* CONTENTS: Source Code Listing 4/

A3STRACT

THIS PROGRAM IS THE ROM BASED MONITOR FOR THE iSBC 544. IT PROVIDES

THE USER 4ITH A MODERATE LEVEL OF CAPABILITY TO EXAMINE/M)OOIFY MEMORY

At," REGISTERS, CONTROL PROGPAM EXECUTION, AND LOAD PROGRAMS.

ENV I PONMENT

THE 3C 14CNITZR COM,1UNICATES WITH THE USER diA AN INTERACTIVE TERMINAL
(i'T,,' -  iFTACHE TO SERIAL PORT 0.

.OCGR,'4 CRGAN I ZAT ION

THE PROGRAM IS OIVIDED 1ITO I DATA AND 2 CODE MODULES:
1. DATA .)ECLAPATI'N '%DULE. GCI.CAL DATA DECLARATICNS.

2. CCOf'ON ROUTINES. LCWER LEVEL PROCEDURES

3. C0;,AAND '4DIJLE. I NDIVIDUAL COMANDS AND OUTER BLOCK

CALL ING GRAPH

>>CMAAND DISPAT:2H MODULE (CUTER BLOCK)

ID l' iDUAL CCO.MMAND PROCCEDURES
COMMON ROUT I NES

H - 14.3



PL/4-8O COMPILER ISBC 544 MONITOR TEST, 1900 HRS 17 JULY 1984

GLOBAL DATA STRUCTURES

THE MONITOR MAINTAINS THE USER'S MACHINE STATE (REGISTERS) IN A

WORD ARRAY. THE REGISTERS ARE SAVED FROM THE USER'S STACK

AS PUSHED BY PLM86 INTERRUPT PROCEDURE.

ADDRESSES TO THE 2 *16 ADDRESS SPACE ARE IMPLEMENTED WITH

ADDRESS STRUCTTURES ALLOCATED AS T'4O ADDRESS STRUCTURES.*/

MONITOR:CO; /EEG'NNING OF MODULE'/

GLOBAL DATA DECLARATIONS MODULE

ABSTRACT

rHIS MODULE CONTAINS ALL THE GLOBAL DATA DECLARATIONS AND

LITERALS (EQUATES).

MODULE ORGANIZATION

THE MODULE IS DIVIDED INTO 5 SECTIONS:

1. JTILIfY SECTION GLOBAL FLAGS,VARIABLES,EQUATES

2. I/0 SECTION 1/0 PORTS,MASKS,AND SPECIAL CHARS

3. 4EMORY ARGU-MENTS SECTIONS STRUCTURES FOR ADDRESSS

4. REGISTER SECTION USER REGISTER SAVE AREA
4/

./ 4.I.I-I I .I ,l.. I 4 4* 4 4 -*4 4*.

* UTILITY SE2TION *

2 I R$MASK: PROCEDURE BYTE EXTERNAL; /* USE THE PLM8O.LIB WHEN LINKING

3 2 END RSMASK;

4 I SPAASK: PROCEDUR. 'ASK) EXTERNAL;

5 2 OE'LAR tASK BYTE;

6 2 .NC $'!ASK:

'DECLARE

I NT$VECTOR(8) -DDRESS, / INTERRUPT VECTORS 4/

IRAPSINT ADDRESS, /4 POWER FAIL SENSE /

I'iTS75 ,DDRESS, 11 TI!IER INPUTS, TINTO & TINTI I/

INr$65 ADDRESS, /" RING INDICATOR AND CARRIER DETECT

INTS55 ADDRESS, /* FLAG (FINT) ,ND 'IULTIBUS INTERRUPT 4/

RIM'SMASK BYTE, /* INTERRUPT MASK RETURNED BY RIM 4/

r:AP$INTSPT LITERALLY '024H', /* INTERRUPT LOCATIONS 4/

INT$755PrR LI rERALLY '03CH',

INT$65SPTR L I TERALLY #034H',

1 - 1 49
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PL/M+-80 COM'PILER ISBC 544 MONITOR TEST, 1900 HRS 17 JULY 1984

INT$55$PTR LITERALLY 'O2CH';

8 1 DECLARE

f4ON ITORSSTAOKPTR ADDRESS;

9 1 DECLARE

SIGNON$MSG(*) BYTE DATA (ODH,OAH,

* 1580 544 MONITOR, V1.O',ODH,OAH,OAH,

* for the Universal Network Interface Device (UNID) 11',
ODH,OAH,OAH,

1 17 July 1984',ODH,OAH,OAH,OAH,O);

10 I DECLARE

ibSTARTSMSG(*) BYTE DATA ('Start addr ',ODH,OAH,O),

CHCSUSERMG* BYTE DATA ('Check sum error', ODH,OAH,O),

ME\MSRW$ERR(*) BYTE DATA ('Memory R/W error', ODH,OAH,O);

I1 DECLARE

CHAR BYTE, /*ONE CHAR LOCK AHEAD*/

CHECKSSUM BYTE, /*PAPER TAPE CHECKSUM*!

I BYTE, /*I..ADEX*/

J BYTE, /*INDEX*/
11 ADRSS /*INDEX*/

J.1 ADDRESS, /*INDEX/
ENOSOFF ADDRESS, /*END OFFSET ADDRESS/

0WORODt400E BYTE, /ADDRESS MODE FLAG*/
LAST$CGNAIMAND BYTE, /*LAST COMM4AND SAVE/
'ME BYTE, /*R MODE*!
SAIES'IODE BYTE, /SAVE 'AODE/

3RF ADDRESS; /BAUD RATE FACTOR*/

12 DECLARE

TRUE LITERALLY 'OFFH',
FALSE LITERALLY '000HI',
!AAXSDELAY LITERALLY '60000', /DELAY FOR READ CHAR/

TAPE LITERALLY '1H', /TAPE -ME*!
SERIAL LITERALLY '2H', /*SERIAL MODE*!

PARALLE.. LITERALLY '4-I', /*PARALLEL MODE*/

AS2R LI TERALLY 'ODH', /*CARRIAGE RETURN*/
ASLF LITERALLY 'DAH', /*LINE FEED*!

ASSL LI11 ERLL'l '20H' I 'DLANK OR SPACE*!

13 1 C-ECLARS
ASCI I(*) aYTE DATA C '012345,6739ABCDEF' ),
3 1 $C.RiJOD BYTE CATA ('SG.'DCFHRZ');

1/0 DECLARATIONS SECTION

14 1 OECLARE 1' 9251 USARTS/

H -150



PL/,M-80 COMPILER IS8C 544 MONITOR TEST, 1900 HRS 17 JULY 1984

SIO$PO$C.VD LITERALLY 'ODIH', /* SERIAL PORT 0 COMMAND '/

SIOSPOSSTAT LITERALLY '0D1H', /* SERIAL PORT 0 STATUS 4/

SIO$PO$DATA LITERALLY '0DOH', /4 SERIAL PORT 0 DATA 4/

SIO$PISCMD LITERALLY '0D3H', /* SERIAL PORT I COMMAND */

SIOSPISSTAT LITERALLY 'OD3H', /* SERIAL PORT 1 STATUS 4/

SIOSPI$DATA LITERALLY 'OD2H', /* SERIAL PORT I DATA 'I

SIO$P2$CPO LITERALLY 'OD5H', /* SERIAL PORT 2 COMMAND '/

SIOSP2SSTAT LITERALLY 'O5H', /* SERIAL PORT 2 STATUS 4/

SIOSP2SDATA LITERALLY '0D4H', /* SERIAL PORT 2 DATA */

SIO$P35C.MD LITERALLY '007H', /* SERIAL PORT 3 COMAND 4/

SIOSP3$STAT LITERALLY '0D7H', /* SERIAL PORT 3 STATUS 4/

5IO$P3$DAFA LITERALLY 006HI', /* SERIAL PORT 3 DATA 4/

SIOS;COE LITERALLY '04EH', /* SERIAL PORT MODE */

SIO$COMAND LITERALLY '027H', /4 SERIAL PORT COMMAND 4/

SIOSRESEr$C14D LITERALLY '40H', /* RESET USART 4/

STO$2RT$lODE LITERALLY '4EH', /* CRT MODE 4/

SIOSTTYSMODE LITERALLY 'OCFH', /* TTY MOE '/

SiO$DTR$ON LITERALLY '27H', /* RTS,RXE,DTR,TXE 4/

SIO$CRT$CMD LITERALLY '37H', /* RTS,ER,RXE,DTR,TXE 4I

SIO$TTYCM.i LITERALLY '35H', 1* RTS,ER,RXE,TXE 4

S!O$DTR$OFF LITERALLY '25H', /* RTS,RXE,TXE /

SIO$RXRDY LIrERALLY '02H', /* RECIEVER READY 4/

SIC$TXE LITERALLY '04H', /* TRANSMITTER EMPTY 4/

SI0STXRDY LITERALLY 'OH', /' TRANSMITTER READY '/
I PARITYSMASK LITERALLY '7FH'; /4 4ASK OFF PARITY BIT 4/

15 DECLARE /* 8253 INTERVAL TINIER 4/

I TI$CONT LITERALLY '00.6W, /* INTERVAl. TIMER 1 C'NTROL '/

STISCNTRO LITERALLY '00311', /* COUNTER 0, USART 0

TI$CNTRI LITERALLY S0CH' /* COUNTER I, USART I

TI CHTR2 LITERALLY 'ODAH', /* COUNTER 2, USART 2 */

IT2SCCNT LITERALLY 'ODFH', /4 INTERVAL TIMER 2 22NTROL 4/

I T2$CNTRIO LITERALLY 'ODC4', /* COUNTER 3, LISART 3 */

IT2SCNTRI LITERALLY 'ODOH', /* COUNTER 4, CNTR5 OR SPLIT CLOCKS

I r2$CNR92 LITERALLY 'OCEH' /* COUNTER 5, RST 7.5 4/

USARTSCNTRSM3 LITERALLY ',36H',/* DIVIDE BY N RATE GENERATCR, MODE 3,*I

/* FOR USART LLK x 16, CLK = 1.2288 MHZ 4/

319200 LITERAL'Y '41, /* TiMER VALUE FOR 19.2 KBPS 4/

C;600 L'TERALLY '3', /* TI ER VALUE FOR 9600 BPS 4/

94800 LI TERALLY ':6', /* TI1.IER VALUE FOR 4900 BPS /

324n0 L ITERALLY '"2', /* TIMER VALUE FOR 2400 3PS /

31200 LITERALLY '54', /* TIMER VALUE FOR 1200 BPS 4/

2600 LITERALLY '123', /*T I MER VALUE FOR 600 3PS '/

B00 LITERALLY '256', /* TIER /ALJE FOR 300 BPS 4/

B150 LITERALLY '512', /* TIMER VALUE FOP 15) EPS '/

03110 LITERALLf '698'; / TI 4ER IALUE FOR 110 8PS */

is 1 OECLARE /*8155 PERIPHERAL INTERFACE'/

PI SPORTA LITERALLY OFEH', /4 PORT A OUTPJTI /)

H - 151
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PL/M-80 COMPILER ISBC 544 MONITOR TEST, 1900 HRS 17 JULY 1984

PISPORTB LITERALLY 'OEAH', /* PORT B (INPUT) 4/

PISPORTC LITERALLY 'OEBH', /* PORT C (INPUT) /

PI$STAT LITERALLY 'OE8H', /* PPI STATUS 4/

PISCMD LITERALLY 'OE8H', /* PPI COMMAND /

PI$CNTR$LO LITERALLY 'OECH', /* PPI COUNTER LO BYTE */ r

PISCNTRSHI LITERALLY 'OEDH', /* PPI COUNTER HI BYTE 4/

PI$CNTR$LOCNT LITERALLY '16384', /* PPI COUNTER TIME CONST 4/

PI$CNTRSHICNT LITERALLY '75', /* PPI COUNTER TIVE CONST 4/

PI S11ITCMD1 LITERALLY '041H', /* PPI INITIALIZATION COMMAND 1 /

/* A OUT, B & C !N, STOP COUNT 4/

PI$INIT$CMD2 LITERALLY 'OCIH', /* PPI INITIALIZATION COMMAND 2 4/

/4 A OUT, B & C IN, START COUNT 4/

PI$INIT$SIOSINT1 LITERALLY 'OFOH', /* USART AND INT CONT RESET 4/

PISINITSSICSINT2 LITERALLY 'OCOH', /* USART AND INT CONT NORMAL 4/

PI$PORTC$STAT LITERALLY 'OCCH', /*PORT C STATUS*/

PISPORT.$CTL LITERALLY 'OCEH', /*PORT C CONTROL*/

oIsM2M1 LITERALLY 'OC6H', /*A-MOE 1, 3-MOOE 2*1

PI$OBF LITERALLY '08OH', /*OUTPUT BUFFER READY * /

RISIBF LITERALLY '02H'; /*INPUT BUFFER READY'*/

17 1 DECLARE /*8259 INTERRUPT CONTROLLER*/

IC$PORTA LITERALLY 'OE6H', /* PORT A /

ICSPORTB LITERALLY 'OE7H', /* PORT B 4/

I(11011 LITERALLY '7H', /* INIT COMMAND ADDRESS I 4/

IC$SICW2 LITERALLY 'OOH', /* INIT COMMAND ADDRESS 2 /

IOsICW3 LITERALLY OOH' / INIT COMMAND ADDRESS 3 4/

ICICW4 LITERALLY 'IDH', /* INiT COMAND ADDRESS 4 4,

I,'MASK LITERALLY 'OFFH', /4 INTERRUPT MASK, OCWl 4/

IC$EOI LITERALLY 12OH1, /* END OF INTERRUPT CMD, OCW2 4/

ICSOCW3 LITERALLY 'OSH'; /* READ INTERRUPT LEVEL, OC3 4/

RE3ISE-.R ASSID1NMENTS

18 SECL ARE
,S DCFESS,

IP \ORESS;

" 'E CR" RGUMENT SE TI ON

19 1 OECLA-RE

'EMORYSRGI$'T3 ADDRESS, /*ARGUMENT I*/

ARGI TPUCTUPE (OFF ADDRESS, SEG ADDRESS)

AT (.'EMORY$ARG1 $PTR),

.'EMORYSARGI BASED '.EORYSARGISPTR BYTE,

MEM)RYSADORESSSARGI BASED ,EMORf$ARGI SPTR ADDRESS,

H - 152
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PL/M-8O COMPILER ISBC 544 MONITOR TEST, 1900 HIRS 17 JULY 1984

ME.MORYSARG2$PTR ADDRESS, /*ARGUMENT 2*1

ARG2 STRUCTURE (OFF ADDRESS, SEG ADDRESS)

Ar (.4EMORYSARG2SPTR),

MEMORYSARG2 BASED NEMORYSARG2$PTR BYTE,

.-lEMORYSARG3$PTR ADDRESS, /*ARGUMENT3*/

ARG3 STRUCTURE (OFF ADDRESS, SEG ADDRESS)

AT (.NEMORY$ARG3$PTR),

MiEkORYSARG3 BASED r4EMORYSARG3SPTR BYTE,

MAEMERY$CSIP$PTR ADDRESS, /*C5 & IP ADDRESS*/

CSIP STRUCTURE (OFF ADDRESS, SEG ADDRESS)

AT (.%iEI ORYSCSIPSPTR),

IEMORYSCSIP BASED M-E%'ORY$OSIPPYR BYTE,

',EMORYSUSCRSTACK($PTRp ACDRESS,

JSERSTACK STRUCTURE (OFF ADDRESS, SEG ADDRESS)

AT '.AEMORYSUSERSTACKSPTR),

'AEMORYSUSERSTAGK BASED NEMORYSUSERSTAOKSPTR ADDRESS;

REGISTER SECTION

'CMON PROCEDUjRES

ABSTRACT

rqIS 0OULE CONTAINS THOSE LOWER LEVEL PIRCCEDURES CALLED 3Y hllKHER
LEVEL PROUT~iES.

W)DULE -iR ;A.N I ZA 7, DN

THIS %AO'JLE IS OIV IDED IN4TO 4 SECTIONS AS FOLLOW4S:

1.3ASIC I/I)O SECTION
SIOSCHARSRDY INPUT 'CHARACTER READY

SrO$CHE-C($CNTROLS$CHAA :!iECK FOR CONTROL CHARACTER
S 1 SCUTS.>- AR OUTPUT CHARACTER

S!0SGETSCHAR INPUT A CHARACTER
SIDSCUT$S3'TE OUTPUT A SffF IN HEX
S!CSCJTS3YTESADDRESS OUTPUT R3YTE AT ADDRESS

S''ZSCIJTSWORD OUTP1UT A ADDRESS IN HEX
S! SUTSPALANK OUTPUT A SIN~GLE 9LANK

SIU3OUT~sT'uNG 3UTPUT A S7RPNG

2.jTILITY IRCUTINES SEC;TION
SIOSVAl-!0$HEX TEST FCR VALID HEX CHAR

SIC'HEX CONVERT Tol HEX FROM ASCI I
SIoSVALI)SRxEGSFIRsr TE--ST FOR 'iALID PEGISTER FIRST CHAR

H - 53



PL/4-80 COMPILER ISBC 544 MONITOR TEST, 1900 HIRS 17 JULY 1984

SIOSVALIDSREG TEST FOR VALID REGISTER NAME

SIOSCRL-F OUTPUTS A CR AND LF
SIOSTESTSWORD$MOOE TEST FOR A 'W' IN COMMAND

SIOSSCAN$BLANK SCANS FOR OPTIONAL BLANK

SIOSSECONDIDELAY DELAY ONE SECOND

SIO$MSSDELAY DELAY N MS

3.ARGU'AENT EXPRESSION EVALUATION SECTION

SIOSGET$WORD GET A WORD EXPRESSION

SIOSGET$ADDR GET AN ADDRESS EXPRESSION

SIOSUPDATE$IP OPTIONAL UPDATE OF CS:IP

4.DEViCE INITIALIZATION SECTION

SIO$RESET5SCMV$USART RESET 3251A

SIOSINlr$MODE INITIALIZE FOR LOAD/TRANSFER
5.PAPER TAPE, SERIAL,PARALLEL READ SECTION

SIO$READ$CHAR READ CHAR FROM TTY READER

SIOSREAD BYTE READ A BYTE

SIOSREACSWORD READ AN ADDRESS

SIOSREADSHEXSFILE INPUT HEX FILE

6. INTERRUPT AND RESTORE/EXECUTE ROUTINES

SAVEIREGISTERS SAVES USER REGISTERS

RESTORE$EXECUTE RESTORE MACHINE STATE AND EXEC

!NTERRupri$ENTRY INTERRUPT ROUTINE FOR SINGLE STEP

INTERRUPT3$F.NTRY INTERRUPT ROUTINE FOR GO

INTERRUPT32$ENTRY INTERRUPT ROUTINE FOR 8259A

INIT$INTSVEZTOR INI1TIALIZES INTERRUPT VECTORS

BASIC 1 '0 SECTION

20 1 SIO$CHAR$R[)t:

/*TESTS FOP. INPUT CHARACTER PENDING BY READING THE STATUS FORT
AND ASKING WITH S IO$)RXRDY (READ DATA READY.) RETURNS TRUE VP
NOT ENPTY(CHAR PENDING) AND FALSE IF NO CHAR PENJDING*/

ROEDCURE BYTE;
21 2 1; (!NPUt(SIOSPO$STAT) AND SIOSRXROY) =0 THEN RETURN FALSE;
23 2 RETURN TRUE;

24 2 END SIO$,>ARSRDY;

25 I SIO$CIAECKSCONTROLSCHAR:
,'*THIlS QCUTINE C:HECKS IF A CONTROL CHARACTER HAS :3EEN INPUT TO
ruE SERIAL 1,0 PORT. AFTER A CONTROL-S I7 q4AITS FOR A CONTROL-Q

3EFCPE PErURNING TO THE CALLER. A CONTROL1-C CAUSES A JUM'P TO THE
ERROR QOUTINE*/

PROCEDUJRE;

2-3 2 'HR I'lPUr(SL2SPOSDAT,0 AND 07FH;
21 2 IF -iAAR I 131- T4IEN /*C0NTROL-S*/

28 2 DO Wri ILE -H AR <> 1 I H; '*CONTnOLQ?*/
2~ 3 IF Sl2SCHARSRUY THEN
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30 3 DO;

31 4 CHAR = INPUT(SIOSPO$DATA) AND 07FH;

52 4 IF CHAR - 03H THEN GOTO ERROR;

34 4 END;

35 3 END;

36 2 ELSE IF CHAR = 03H THEN GOTO ERROR;

END SIO$CHECKSCONTROLSCHAR;

39 1 S I OSOUT$CHAR:
/*THIS ROUTINE OUTPUTS THE INPUT PARAMETER TO THE USART

OUTPUT PORT WHEN USART IS hrADY FOR OUTPUT (XMIT BUFFER

EMPTY) /

PROCEDURE (C);

40 2 DECLARE C BYTE;
41 2 LOOP: IF SIO$CHARSRDY THEN CALL SIO$CHECKSCONTROL$CHAR;

43 2 IF INPUT(S')POSSTAT) AND SIOSTXRDY) = 0 THEN GOTO LOOP;

45 2 OUTPUT(SIO$,''$DATA) = C;

46 2 END SIO$OUT$CHAR;

4 7 1 SIO$GET$CHAR:
/*THIS ROUTINE INPUTS A CHARACTER FROM THE INPUT PORT AND PETURNS

WITH IT IN THE GLOBAL 'CHAR'. THE CHARACTER IS ECHOED TO THE

OUTPUT ?CRT IF PRINTABLE.*/

PROCEDURE;

48 2 DO 'WHILE (INPUT(SIOSPOSSTAT) AND SIOSRXRDY) 0; END;

50 2 C',HAR = INPUT(SIO$POSDATA) AND 07FH;
5' 2 IF CH,".R>=ASBL THEN CALL SI $OUT$CHAR(CHAR);

53 2 END SI O$GEFT$CHAR;

54 1 SIO$OUTSBYTE:

/*THIS ROUTINE OUTPUTS THE SINGLE INPUT PARAMETER TO THE USART

!N ASCII HEXADE2IMAL FCRMAT.*/
PROCEDURE (B ;

35 2 CECLAPE 3 BYTE;

56 2 CALL SIU$CUTSCHA.R(ASCII(SHR(a,4) AND OFH));

57 2 L. S.)$OUrSCHAR(ASCII(B AND OFH));

53 2 END SIO$CUT$BTFE;

5) I SI )$OT$3YTEtPWTR :

/*THIS ROUTINE OUTPUTS THE BYTE 3ASED CN THE !NPUT PARAxAETER TO THE
JSART !N ASCI I HEXADECI!AAL FCRMAT. /

PROCECUPE (ESPTR);

60 2 .)ErLAE 6SPR7 ADDRESS, B BASED B$PTR BYTE, X BYTE;
61 23;

62 2 'ALL SI $OUTSBYTE(X);

63 2 END SI0$CUr$BYrESPTR;

S I SIO$'U TSWORD:

/* THIS RD)UTINE OUTPUTS riE INPUT PARAMETER AS 4 ASCI I HEXADECIMAL

CHA.RACTEPS '. ,HE USART OU;PUT PORT.*/

H , 155
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PROCEDURE (.4)
65 2 DECLARE W ADDRESS;
66 2 CALL SIOSOUTSBYTE(HIGH(Wfl;
67 2 CALL SIOSOUT$BYTE(LOW(W));

68 2 END SIOSOUTSWORD;

69 1 SIO$OUTSBLANK:

/*THIS ROUTINE OUTPUTS ONE BLANK. ~
PROCEDURE;

70 2 CALL SIOSOUTSOHAR(ASBL);

71 2 END SIOSOUTSBLANK;

172 1 SIO$OUTSSTRING:

/* OUTPUTS A STRI\IG POINTED TO BY THE FIRST PMAM. '

PROCEDIJRE(PTR);

73 2 DEC LARE PTR ADDRESS, STR 3ASED PTR (1) BYTE;

74 2 - 0

75 2 00 WHILE 11T11,1>-;
76 3 CALL SIOSOUTSCHAR(STRCI));

77' 3 1 + 1;

75 3 ENJD;

79 2 END SI0$O-JT6S1RING;

*UTILITYf ROUTINES SECTION*

SIGSVALI&$SHEX-
,'THiI S ROUT:NE TESTS 17 THE I NPUT ?,ARAM I S A 7 L1O ASCII ,'C 4 31I

14,1D PE'PhRNS TRUE AS THE VALUE OF THE PROCEDURE IF SO ANDJ FAL_'

IF NoT. 4!

PROCECLRE (H) B3YTE;

ai 2 CEOCLARE- i BYTE;

32 2 ',O 0 TO LAST(ASCII);
33 3 IF H=ASCH1(1) THEN RETIRN TRUE;

3 5 3 END;
36 2 RETURN FALSE;
~37 2 END SIOSVALiOflHEX;

J 3 1 Sli0HEY,:
/UHIS1 '?CUT INE C-ONV4ERTS THE 114PUT PARM FROM AS,-II 7) 'T5 3 14 IVY

EQU IVALENJT AND RETURNS I T AS TH4E VALUE CF THE. RROCELDURE. 40O CHEC (

IS 'A.I0E FOR llNPUT VALID ITY.*/
PROCED'URE(C) ADE)RESS;

39 2 DECLARE C I3YT7;
9") 2 F <''THEN -?t:7tRN' COUBLE(C-70H);
92 2 ELSE PRETI!RN4 DOUBLE(C-37LI);

)3 2 EN1D SlOfHEX;

I S 1JSrRLF:

/* THIS3 :)7UTI NE OUTPUTS A C'R AND LF TO PliHE 011UT '1

1 1 6
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PROCEDURE;

95 2 CALL SIO$OUTSCHAR(ASGR);
96 2 CALL SIOSOUTSCHARS(ASLF);
97 2 END SIO$GRLF;

98 1 SIOSTESTSWORO$MDE:
/* THIS PROCEDURE TESTS FOR A 'oil FOLLOWING TAlE COMMAND AND IF SO

SETS THE FLAG 'WORD$MOOE To TRUE OR FALSE OTHERWISE. SCANS OFF
OPTIONAL BLANK FOLLOWING COMMAND. ~
PROCECJPE;

99 2 WOPRD$?40OE = FALSE;
!,,)O 2 CALL SIOSGETSCHAR;
1)1 2 IF CHAR = W' THEN

. 7.
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102 2 DO;

103 3 WORDSMODE TRUE;

104 3 CALL SIOSGET$CHAR;

105 3 END;
106 2 IF CHAR = ASBL THEN
137 2 CALL SIOSGET$CHAR;

108 2 END SIOSTESTSWORDSMODE;

;09 1 SIOSSCANSBLANK:
/*THIS ROUTINE IS CALLED AFTER A COMMAND LETTER TO SCAN OFF THE

OPTIONAL BLANK.*/

PROCEDURE;

110 2 CALL SIOSGETSCHAR;

111 2 IF CHAR = ASBL THEN
112 2 CALL SIOSGET$CHAR;

113 2 END SIO$SCANSBLANK;

114 I SIOSSECONDSDELAY:

/*THIS ROUTINE CAUSES A DELAY OF APPROXIMATELY I SECOND.*/

PROCEDURE;

115 2 DECLARE II ADDRESS;

116 2 DO II = I TO OFOOOH; END;

119 2 END SIO$SECONDSDELAY;

:19 I SI3$MSiDELAY.

/*THIS ROUTINE CAUSES A DELAY OF 1 OR MORE MILLISECONDS; THE NUMBER

IS PASSED BY THE CALLER. THE DELAY IS APPROXIMATE.*/

PROCEDURE (N);

120 2 1ECLARE (N,I,J) BYTE;

121 2 DO I = I TO N;

122 3 DO J = I TO 55; END;

124 3 END;

125 2 END S I OSMS$DELAY;

* ARGUMENT EXPRESSION EVALUATION SECTION

125 SIOSGET$.4ORD:

/*THIS ROUTINE READS CHARS FROM THE INPUT PORT MND EVALUATES

AN EXPRESSION CDNSISTING OF '-' AND OPERANDS OF HEX NUMBERS

AND REGISTER NAMES.*/
PROCEDURE ADCRESS;

127 2 DECLARE (SAVE,4) ADCRESS, (OPER,T) 3YTE;

1: 2 OPER =

129 2 W 0;

IA 2 00 WHII.E TRUE;

H 58"'
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131 3 T CHAR;

132 3 SAiE = 0;

133 3 IF NOT(SIOSVALIDSHEX(T)) THEN GOTO ERROR;

135 3 00 WHILE SIOSVALID$HEX(CHAR);

136 4 SAVE = SHL(SAVE,l) + SIO$HEX(CHAR);

137 4 CALL SIO$GET$CHAR;

?38 4 END;

139 3 EVAL: IF OPER = '4' THEN

140 3 W 
= 

W + SAVE;

ELSE

141 3 = W - SAVE;

142 3 IF CHAR = ASCR CR CHAR = ':' OR CHAR = ',' THEN

'43 3 RETURN W;

1,14 3 IF CHAR '+' OR CHAR = '-' THEN

145 3 CPER CHAR;

ELSE

146 3 GOTO ERROR;

147 3 CALL SIOSGEr$CHAR;

143 3 END;

149 2 END SIOIGETSWORD;

;50 1 Si'$GET$ADDR:

/* THIS ROUTINE ACCEPTS A VALID ADDRESS EXPRESSION CONSISTING

OF AN OPTIONAL <SEG>: AND AN DISPLACEMENT. */

PROCEDURE (PTR,DEFAULTSBASE);

151 2 DECLARE PTR AODRESS, DEFAULTSBASE ADDRESS,

ARG BASED PTR STRUCTURE (OFF ADDRESS, SEG ADDRESS);

152 2 ARG.SEG = OEFAULTSBASE;

!53 2 AiRG.OFF = SIOSGETSWORD;

154 2 I F CHAR =':' THEN

155 2 00;

156 3 CALL SIO$GET$CHAR;

157 3 %RG.SEG = ,ARG.OFF;

8 3 ARG.OFF = SIOSGErSWORD;

159 3 IF CHAR ':' THEN G TO ERROR;

161 3 E.D;

162 2 END SIOSGETSADOR;

163 1 SOSGETSBY7,::

/* THIS PROCEOURE S CALLED TO INPUT HEX CHARACTERS FROM THE

I!PUT US,-RT AND RETURN WITH TIHE 3INARY VALUE

ROCEDURE BYTE;

164 2 LECLARE SAVE BYrE;

165 2 3AVE = 0;

166 2 CALL SIO$GETSCHAR;

157 2 Iz NOT (SIO$VALIDSHEX(CHAR)) THEN GOT7 ERROR;

169 2 00 HILE SIOSVALIDSHEX(CHAR);

1 7) 3 SAVE = SHL(SAVE,4) * SIDHEX(CHAR);

171 3 CALL SIJSGETSCHAR;

112 3 END;

H 3~
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173 2 RETURN SAVE;

174 2 END SIOSGETSBYTE;

175 1 SIOSUPOATESIP:

/*THIS PROCEDURE IS CALLED BY 'GO' TO OUTPUT THE

CURRENT 1P AND INSTRUCTION BYTE AND OPEN THE IP FOR IN4PUT.*/

PROCEDURE;

176 2 CALL SIOSOUTSBLANK;

177 2 CALL SIOSOUTSWORD( IP);

173 2 CSiP.SEG =CS;

179 2 CSIP.0177F I?;

180 2 CALL SIO$OUTSCHAR('-');

!R1 2 (,ALL SI0$OUTSBLANK;

132 2 CALL S OSOUT;BYTESPTR(MEM4ORY$CSIPSPTR);

i33 2 CALL SIO$OUT$3LANK;

184 2 CALL SI)$'GET$CHAR;

135 2 IF CHAR<>',' AND 0HAR<>ASCR THEN CALL SIC$GETSADDR(.CSIP,CS);

137 2 END SIOSUPDATEMP;

CE~k;E :NIrIALIZAT!(ON SECTION

M3 I INITIALiZESBOARD:

,'* THIlS PROcEDURE !INITIALIZES THE iSBC 544 BOARD ~
PR 2"E JRE;

189 F I SI N I /* a15 PARALLEL INTERFACE INITIALIZATION V/

0,j T PjT I !1) IS ICA lN I T SCMD i

i ?UT- IjTO(ThPORTA) =P;$IN:TSSIOSINTI;

191 2 CALL SbO)V$SDELAY(I0O);

192 2 C UT-DUT(PISPCRTA) =PI$INlTSI0$INT2;
1)3 -,2ALL SIOSMiSWLELAY(lOO1;

1-)4 2 3UTPrUT(PIlCNTRSLO) =PIS0NTM$LOCNT;
IJ~ 2 UTPUT(PI.CNTRSHI) =PISC-NTR$IIICNT;

1)6 2 OIJTUPI$CM) = PISINITC4D2;

197 2 USSINIT: /* INI1TIAkLIZE THE USARTS

OUTL-JT( 3ICP0C'5 = SIO$'AOCE;

99 2 C-j iPU T(S i AP,)SC :.D) SIOSC0MMAND;

199 2 ,JTDJ F(SI C$PI SCI) =S I OIODE;
-C1 GJ 0TPU T S;,- P2~) IC CNl4AIJD;
291 2 M i ;JT (S!3SP2 $-,") S IA',!COE;

2!)2 2 j.PUT(3I )i2$S2D) SI1OVOW~AND;
203 2,jTl SUSr (s I D?3SC!V SIOSMIODE;

0' 270_ Ti 5 S I C-0 AD I SI

2205 2 irsiNir: /* 3253 1'47ERVAL TIMER I TIALIZArjCN 4

,WTP~jT(ITI St'CNT) UlARTSCNT'?$M13;
2016 2 9IUMTISCNT-V)) LOW(:3RF);
207 2 curPl'V1TI$:N1TRo) z4 A(3F);

A-160
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2108 2 OUTPUT( I TI SONT) 40H OR JS.ARTSCNT-RSM3;
09 2 OUTPUr(IT1$CSTR1) LOW(3R);

21) 2 CUTPUT(ITIS04TRI) HIGH(BRF);
2!1 2 )UTPUT( ITI SCONT) BOH OR USART$CNTR$M3;
212 2 0UTUJT(ITlSCNTR2) =L:OW(BRF);

2*3 2 OIJTRUT( I TI CNTR2) H IGH(O3RF);
2!4i 2 OUTPUT( IT2$CONT) USART$CNTR$1 3;
1: 2 2UTPUT(ML2~NTRO0) LOW(SRF);

2 0'JTP'UTCIT2SCNTRO) =HIGH(BRF);

117 2 iCSINIT: ,/* 8259 !NTERRUPT CONTROLLER INITIALIZATION *

/*THE FOLLOCV4G CODE INITIALIZES THE 8259A. THE INTERRUPT-) ARE NOT

USED FOR THIS WONITOR. ALL INTE-RRUPTS ARE SET "ASKED. *

OU TTU T( I SPORTA) =I C$ I Cei
21.3 2 )U TUT :S PCR73 ) =I1',$IO-W ;
2I) 2 O)UTPUT(IS2PORT3) =IC$10M43;
2 20 2 OUTPU r(IZWCR>PT3) = S$1 C-4 ;
221 2 Ou -P'JrT(7- PR r;3) = -, iA SK;

-I"2 2 CJ---U8 'I2P0RTA) =I-,SEOI;

223 2 2U TT( I CSPOR TA) 1,3$0'W3;

/INI T IX I -,E IN FERRUPT VECTORS *

CM- 0;L.. 1'I SIJVECTOR(.1INTS VECToR ,. INTERRUPTI SENTRY)
C1.1L NIT ' '7T -ETOR(.INT$VECT0 R(2), .INTERRUPTOSEN4TRY);
,ALL 1INITS IN rSVE:TCR( .INTSE ,rR(5) . INERUPT3E. r Y);

I =32 ro 39;

CAL'- .!4iTS'f~ErR.\~ET I ),CERRUP'132VENTIY;

I 14T51 S- IITS./E2TOR(3); S~iE VEO-T 3R 3 '

/* 1-1 Z7EL ESEETS T'rhE 13:51.A U'32ART VOCR FORT i2'

S. F F")S :PSC-- VSI'2'CE;ES-

22) 2 2ELA'/
U) 2 3!uT s? s ,!cr S I 'S IO E;

;31 20; / 'PLAY/
TJT(31-(>I -% S I 252O'AA,4D;

22 : ~~.o S;AOEE7;:S2O

,' ~ 3 rt4 E2 R~~ T JE'ART 2'T AT7 '1 t52F .1

U) ~~ALL ETP
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236 2 OUTPUT(IT1$CONT) USARTSCNTR$M3;

237 2 OUTPUT(ITI$CNTRO) = LOW(BRF);

238 2 OUTPUT(ITI$CNTRO) = 1iGH(BRF);

239 2 END SIOSINITSMODE;

PAPER TAPE, SERIAL, PARALLEL READ SECTION*

240 1 SIMOREAD$CHAR:
/*THIS PROCEDURE READS A CHARACTER FROM PORT 0 USART. "/

PROCEDURE BYTE;
241 2 DECLARE II ADDRESS;

242 2 LOOP:

DO !I = 1 TO ;IAXSDELAY;

243 3 IF SIO$CHARSRDY THEN GOTO READY;

245 3 END;

246 2 GOTO ERROR;

247 2 R'-ADY:

CALL SI 0SCHECK$CONTROL$CHAR;

243 2 IF CHAR = 1i1H .HEN GOTO LOOP; /* GET ANOTHER IF CTL-Q */

250 2 RETURN CHAR;
251 2 EWO S I OSREAD$CHAR;

252 1 SIO$READ$BYTE:

/* THIS ROUTIN E READS TWO HEX BYTES AND RETURNS ThEIR 21VJARY

BYTE VALUE. */

PROCEDURE BYTE;
-53 2 DECLARE T BYTE;

254 2 r = LCW(SIO$HEX(SIOSREADSCOHAR));

255 2 T = SHL(T,4) + LOW(SiOSHEX(SIO$READ$CHAR));

-56 2 OHECK$SU'A = CHECK$SUM + T;

257 2 RETURN T;
25a 2 END SIOSREADSBYTE;

259 I SICOREADSWCRD:

/* THIS POUTINE READS FOUR HEX BYTES AND RETURNS THEIR BIN.ARY

ADDRESS VALUE. */

PROCEDURE ADDRESS;

261 2 DECLARE T BYTE;

261 2 T = SIOSREADSBYTE;

262 2 RETURN 3HLDCUBLE(T),3) + DOUBLE(S:OSREADSBYTE);

263 2 END SI3$READ$@ORD;

264 ' S;O$READSHEX$FILE :

/I THIS ROUTINE IS CALLED BY TrE EAD COWMAND TO

RED A HEX 5-ILE. *'

PROCEDURE;

265 2 DECLARE (RECSTYPE,LEN,I,T) BYTE, OFFSET ACORESS;

i 1 62
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266 2 IF CHAR <> ASCR THEN

267 2 CALL SIOSGETSADOR(.ARG2,O); /* GET BIAS ADOR

268 2 ELEARG32.SEG,ARG2.OFF =0;

269 2 ARGI .SEG =ARG2.SEG; /* SEGMENT FOR 8080 FORMAT FLE *

270 2 IF CHAR<>ASCR TIHEN GOTO ERROR;

272 2 (.ALL SIO;CRLF;

273 2 LOOP:

0O 'WHILE SIO$READ$C^HAR<>l:';END;

275 2 CHFCKSSUM = 0;
276 2 LEN =SIC$.READSBYTE;

277 2 OFFSET = SiCSREAD$WORD;

279 2 ARIG.OFF = OFFSET + ARG2.OFF;
279 2 RECSTYPE = SIOSREADSBYTE;
280 2 IF RECSTYPE=03 TH-EN /* START ADOR TYPE '

281 2 D;

2832 3 CS = SIOSREAD$WORD;
*283 3 IP =SJOSREADSWORD;

28 3 ElD;
285 2IF RECSTYPE=02 THEN /* EXTENDED ADOR TYPE ~

286 2 A7G1 .SEG =SIOSREAO$WORD + ARG2.SEG;
37 2 IF RECSTYPE=01 THEN

238 2IF OFFSET - 1) THEN
?,c;' 2 1? =CFFOET; /* ZOF 1RECOPD *

790i L ECSTYP7-c0G THEN /* DATA TYPE
2; 2 0)0 1 TO LEN;

292 3 I-EMOkR Y S 4R'3 SlOiREAOSBYTE;
293 i T ElMO4RYSARCl ;

29~Ir -:-4'E0RY$ARGl<>T THEN

2K)~ 4"ALL SIOO0UTSSTRING(.E$RW$ERR);

2')7 .1 2ALSIDCRLF;
2'j 3 4 T07 ER:RCR;

29 E ND
3CO 5 *\RGI .OFF = Aii1 .OFF +' 1;
3CC* 3 E\D;
1)2 2 r 3 :C1SRE-ICS'3YTE; /' FETCH CHECySUJ'4
3)3 ! F *HEKSSUM,O fIEN

3t34 2 0

235 3 'ALL 22ITSHN3.HCSU$P$SI

-)6 3 o02 EPROR;
307 3END;
'03 2 IF REC6rYPE-2l :4D) LENV>O Th4EN G023 LCOOP; /I EOF
51) 2 IIOOE =SERIAL;

311 2 cALL SICSOUrSSTRING(.STXRT$M3G);
312 2 CALL SIO)$CUT$WORDUP);
-313 2 CA1LL S!OSC RLF;

Sl~ K~DSIOSPFAO)HEXSPILEF;
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INTERRUPT AND RESTORE/EXECUTE SECTION '

COMMAND MODULE

ABSTRACT

THIS MODULE CONTAIN ALL THE COMMANDS I'*LEMENTED AS INDIVIDUAL PROCEDURES

AND CALLED FROM THE CUTER BLOCK OF THE CCMtI 4AND DISPATCH LOOP.

Mu4ODULE CRGAN I ZAT I ON

THIS MODULE CONTAIN THE FOLLOWING SECTIONS:

1. CON.4ANDS SECTION

SIO$GO GO
SfIOSEXAM$ME,4 SUBSTITUTE MEMORY

S I O$MOVE MOVE
SIO5DISPLA' DISPLAY BYTES

SI O$CO!'ARE COMPARE ME'ORY
S I OSF INO FI ND BYTE/ADDRESS

SiO$HEXSARITH PERFORM HEX ARITHM'ETIC
SIOSINPUT INPUT PORT

SIO$OUTPUT OUTPUT PORT

SIOSREAD READ DATA RECORDS
SIGSLOAD LOAD FILE

SIO$FIL_ FILL ' 4IORY WITH CONSTANT

2. CCMWAND DISPATCH (CUTER BLOCK, MAIN PROGRAM LOD-)
EX TCOMAN D DI SPATC-i

ERROR ERROR ROUTINE

.'C,.!AND SECTION

31-5 SI e.GO.
/* I I*LE'ENTS THE 'GO' COMMAND. THE USER :AY 'S-.CY A NEW

PROCEHURE;
316 2 DECLARE EXTCGO(*) BYTE DATA

( 060H, /* 'AOV H,B /
069H, ' .OV L, /"
.E9H ) /* PCHL /I

EXECGOSPTR ADDRESS DATA (.EXECGO);

317 2 CALL SIOSUPDATESIP;
319 2 IF C'HAR <> ASCR THEN "3OTO ERROR;

I - 164-::
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320 2 IP - CSIP.OFF;

321 2 CS - CSIP.SEG;

322 2 CALL SIO$CRLF;

323 2 CALL EXECGOSPTR(IP);

324 2 END SIOSGO;

325 1 SIO$EXAMSMEM:

/* IMPLEMENTS THE EXAMINE MEMORY COMMAND. */

PROCEDURE;

326 2 DECLARE W ADDRESS;

327 2 CALL SIOSTEST$WORD$MOOE;

323 2 CALL SIOSGETSADDR(.ARG1 ,CS);

329 2 IF CHAR<>',' THEN GOTO ERROR;
331 2 00 WHILE TRUE;

332 3 CALL SIO$OUTSBLANK;
333 3 IF WORDSMODE THEN

334 3 CALL SIO$OUT$WORD(MEMORYSADDRESS$ARG1);
ELSE

335 3 CALL SIOSOUTSBYTESPTR(.EMORYSARGISPTR);
336 3 CALL SIOSOUTSCHAR('-');

337 3 CALL SIOSOUTSBLANK;

338 3 CALL SIOSGET$CHAR;

339 3 IF CHAR=ASCR THEN RETURN;

341 3 IF CHAR<>',' THEN
342 3 00;

343 4 W=SIOSGETSWORD;
344 4 IF (CHAR <> ',') AND (CHAR <>ASCR) THEN GOTO ERROR;

346 4 lF WORDSMOOE THEN
347 4 00;

348 5 MEMQRY$ACDRESSIARGI =W:

349 5 I= !EMORY$MORESSSARGI<>W THEN GOTO ERROR;
351 5 END;

Et.SE

352 4 C0

353 5 .EMORYSARGI = LOW'W);

354 5 IF .EMORYSARGI<>LO,4(d) TiHEN GOTO ERROR;

356 5 END;

357 4 END;

358 3 IF CHAR=ASCR THEN RETURN;.

360 3 IF WORD$MOOE THEN
3,51 3 ARGI .OFF = ARGI .OFF + 2;p

ELSE
;62 3 ARGI .CFF = ARGI.OFF + 1;

363 3 CALL SIC$CRLF;

364 3 CALL SIO$0UTSWORD(ARG1.01FF);

365 3 END;

366 2 END SIOSEXMS EM;

567 1 SIOSMOVE:

H-165
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/* I;APLEMENTS THE MOVE COMMAND. ACCEPTS 3 ARGUMENTS AND MOVES THE --

BLOCK OF ,EMORY SPECIFIED BY ARGI-ARG2 TO ARG3. ARG2<ARGI OR THERE
IS A DIFFERENCE WHEN THE BYTE IS READ BACK, THEN ERROR. */

PROCEDURE;

36B 2 CALL SIO$SCANSBLANK;

369 2 CALL SIO$GETSADDR(.ARGI,CS); /* FIRST ARGUMENT */

370 2 IF uIiAR,>',' THEN GOTO ERROR;

372 2 CALL SIO$GET$CHAR;

373 2 ENDSOFF = SIO$GETSWORD; /* SECOND ARGUMENT */

374 2 IF END$OFF<ARG1.OFF THEN GOTO ERROR;

376 2 IF CHAR<>',' THEN GOTO ERROR;

378 2 CALL SIOSGET$CHAR;

379 2 CALL SIOSGETSADDR(.ARG3,CS); /* THIRD ARGUMENT "/

390 2 IF "HAR<ASCR THEN GOTO ERROR;
382 2 CALL SIO$CRLF;

383 2 00 WHILE ARGI.OFF < ENDSOFF;

384 3 ;.EIORY$ARG3 = MEM4ORYSARGI;
385 3 IF \lEMORY$ARG3<>MEMORY$ARG1 THEN GOTO ERROR;

387 3 ARGI .OFF = ARGI .OFF + I ;

388 3 ARG3.OFF = ARG3.OFF + 1;
:89 3 END;

3)0 2 END SIO$MOVE;

34 1 SIOSDISPLAY:

I* I',IPLE.AENTS THE DISPLAY BYTE COMMAND. IF CALLED WITH I PAAM THEN
OUTPUTS A SINGLE BYTE. IF CALLED WITH 2 PARMS THEN OUTPUTS T11E RANGE
EETWEEN THE TWO ADDRESSES. IF OFFSET<BEGIN THEN OUTPUTS ONLY A SINGLE
9t'TE. */ ::--

PROCEDURE;

392 2 OECLARE (X,Y) BYTE,

T A2DRESS;

3-)3 2 !RG2.CFF, ARG2.SEG = 0;

394 2 CALL SIOSGETSCHAR;

395 2 CALL SIOSGETSADDR(.ARGI,CS);

396 2 IF CHAR=ASCR THEN

397 2 E74DSOFF = ARGI .OFF;

EL SE

,,,8 2 Co
31,9 3 IF HR<>', ' THEN :;OTO ERROR;

301 3 CALL SIOSGETSCHAR;

402 3 ED$OFF = SIOSGETSWORD;

403 3 IF END$CFF < ARGI -OFF THEN GOTO ERROR;
405 j :c CHAR < ASOR THEN GOTO ERROR;

4f7 3 END;

408 2 NEWLINE:
ARG2.OFF ?RGI.OFF;

40" 2 CALL SIOSCRLF;
.!0 2 'ALL SIO$OUTSWORD(ARG1 .OFF);

- . . ,'56..:,
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411 2 CALL SIO$OUTSBLANK;

412 2 Y = 0;

413 2 LOOP:

CALL SIOSOUTSBYTESPTR(MEMORYSARGI SPTR);
414 2 IF ARG1.OFF END$OFF THEN

415 2 DO;

416 3 ARG1.OFF ARG1 .OFF + I;
417 3 T = 0;

,18 3 GOTO LOOP;"

419 3 END;

42) 2 ARGI.OFF = ARG1.OFF + 1;

421 2 Y Y 1;

422 2 IF Y >= 4 THEN

423 2 DO;

424 3 CALL SIO$OUT$BLANK;

425 3 Y = O;

426 3 END;

427 2 = ARG1.OFF AND OOOFH;

423 2 LOOPI:

IF T=O THEN

429 2 DO;

430 3 CALL SIO$OUF$BLANK;
431 3 CALL SIOSOUT$CHAR(1*');

4_2 3 DO WHILE ARG2.OFF <= (ARGI.OFF - 1);

433 4 X = MEMORYSARG2 AND 7FIt;

3 4 , 4 IF (X >= ASBL) AND (X < 7EH) THEN

4"5 4 CALL SIO$OUTSCHAR(X);

EL SE
436 4 CALL SIO$OUTSCHAR('.');

437 4 ARG2.0FF = ARG2.OFF + 1;

433 4 END;

4319 3 CALL SIO$CUTSCHAR(*1);,
440 3 IF ARGI .OFF >= END$OFF THEN RETURN;

412 5 .OTO NEI' E;

14i END
144 2 GOT) ,.OP; .

445 2 ;NU SI0$ DISPLAY;

446 1 S I O$CcMPtRE:
/'* IVfPLE!ENTS THE CCPIPARE CO;'1AND 'I

?ROC;EDURE;

147 2 CALL SIO$SCAN$BLANK;

143 2 CALL StOSGETSADDR(.ARGI,CS);

,119 2 IF CHAR <> ', THEN GOTO ERROR;

451 2 CALL SIOSGET$CHAR;

452 2 E'4DSJFF = SIOSGE$SWORD;
453 2 IF E'ID$OFF < ARGI.OkFF THEN GOTO ERROR;

455 2 IF CHAR <' ',' THEN GOTO ERROR;

. 457 2 CALL SIOSGETiCHAR;
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458 2 CALL SIOSGErSADDR(.ARG3,CS);
459 2 IF CHAR <> ASOR THEN4 GOTO ERROR;
461 2 CALL SIOSCRLF;

462 2 LOOP:

DO WHILE ARGI.OFF <= END$OFF;

463 3 IF MEMORY$ARGl <> MEMORYSARG3 THEN4

464 3 DO;

465 4 CALL SIO$OUTSWORD(ARG1.OFF);

466 4 CALL SIOS0UTSBLANK;

467 4 CALL SIOSOUT$2YTESDTR(ME43RYSARG1SPTR);

468 4 CALL SIOS0UTSBLAN4K;

4169 4 CALL SIOSOUTSWORD(ARG3.OFF);

470 4 CALL SIOSOUTSBLNK;

471 4 CALL SIOSOUTSBYTESPTR(MEW)RYSARG3SPTR);

472 4 CALL SIOSCRLF;

473 4 END;

474 3 ARGI.OFF = ARGI.OFF + 1;

475 3 ARG3.OFF = ARG3.OFF + 1;

476 3 END;
477 2 END SIOSCOMPARE;

478 1 SIO$FIND:

/* INPLEIVENTS THE FIND C0MqAND ~
PROCEDURE;

479 2 DECLARE SE.'RCHSWO:RD ADDRESS;

480 2 CALL SIOSTESTSWORDSMODE;

481 2 CALL SIO$GETSADDR(..ARG1,CS);

482 2 IF CHAR <> I,' THEN GOTO ERROR;

484 2 CALL SIO$GETSCHAR;
485 2 ENDSOF SIOSGETSWORD;

486 2 IF ENDSOFF <ARGI.OFF THEN GOTO ERROR;

488 2 IF CHAR <> 1,' THEN GOTO ERROR;

490 2 CALL SIO$GETSCHAR;

491 2 SEARCH$WORD = SIOSGETSWORD;

492 2 IF CHAR <> ASCR THEN GOTO ERROR;

494 2 CALL SIOSCRLF;

495 2 LOOP:
DO WHILE ARGI.OFF -= END$OFF;

496 3 IF WOROSMODE THEN4

497 3 DO;

498 4 IF NEMORY$ADDRESSSARGI SEARCH.SWORD) THEN

499 4 DO;

500 5 CALL SIOSOUTSWORD(A.RGI.OFF);

501 5 CALL SIOSCRLF;

502 5 END;
503 4 END;

ELSE
504 3 DO;
505 4 IF IVIMORYSARGI =LOW(SEARCHSWORD) THEN
506 4 DO;

H -168
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507 5 CALL SIO$OUTSWORD(ARGI .OFF);

508 5 CALL SIO$CRLF;

509 5 END;

510 4 END;

511 3 ARGI.OFF = ARGI.OFF + 1;

512 3 END;

513 2 END SIOSFIND;

514 1 SIOSHEXSARITH:

/* IMLEMENTS THE HEX ARITHMETC CON */ND .-

PROCEDURE;

515 2 DECLARE (W1,W2) A CRESS;

516 2 CALL SI O$SCAN$BLANK;

517 2 'I = SIO$GETSWORD;

518 2 IF CHAR <> ',' THEN COTO ERROR;

520 2 CALL SIOSGETSCHAR;

521 2 W2 = SIOSGET$WORD;

522 2 IF CHAR <> ASCR THEN GOTO ERROR;
524 2 CALL SIO$CRLF;

525 2 CALL SIO$OUT$WORD(WI +W2);

526 2 CALL SIO$OUT$BLANK;

527 2 CALL SIOSOUTSWORD(W1-W2);

528 2 END SiOtHEXSARITH;

529 1 SIOSFILL:

/* THIS ?,POCEDURE INPLEFNTS rHE FILL MEMORY WITH CONSTANT

FUNCT I ON *1
PROCEDURE; -

530 2 DECLARE TE;4P 3Y"E;

531 2 CALL SIO$GET$CHAR;

532 2 CALL SIOSGETSACDR(.ARG1, CS);

533 2 IF QHA, <> ',' THEN GOTO ERRO R;

535 2 CALL SI.$GET$CHAR;

536 2 :ALL SO5GETSADOR(.A.RG2, CS);

537 2 IF AR,2.CFF < ,RGI.OFF THEN GOTO ERROR;

539 2 IF CHAR <> ',' T-.EN GOTD ERROR;

341 2 TEMP = 3..$GETSBYTE;

542 2 I- CHAR <> ASCR THEN GOTO ERROR;

544 2 CALL Si')$CRLF;

15 2 CO 11H ILE AjRG. OFF < ARG2.GF;

46 3 ~4pORYSARG1 = TE.v'P;
547 .5 :F ,.EMCRY$ARGI <> TEMP THEN GOT' ERROR;

54) 3 AG1 .OFF A.GI .CFF + I;

550 3 ZND;
55! 2 END SIOSFILL;

552 S IOSREAD:

/* THIS PROCECURE IMLE'4ENTS TsiE PAP R TA3E ;READ C3,M ANO

• -H.-.16.
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PROCEDURE;

553 2 CALL SIOSSCANSBLANK;

554 2 SAVESMVOE = TAPE OR SERIAL;

555 2 CALL SIOSREADSHEXSFILE;

556 2 END SIOSREAD;

S COANIDO DISPATCH MAIN PROGRAM LOOP

/. THE RST 5.5, 6.5, AND 7.5 ARE DISABLED

BY USING A SYSTEM CALL WITH THE PARTICULAR

SiM ASK AS THE PARAMETER. */

557 1 DISABLE;

353 i CALL SSMASK(OIFH); /- DISABLE RST 5.5, 6.5, 7.5, SOD

559 ' ONITORSSTAK PTR = STACKPTR;

560 1 CS,IP = 0;

561 1 WORDSMOOE = FALSE;
562 1 MODE SERIAL;

563 1 BRF B9600;

/* THE FOLLOWING CODE SETS THE DATA RATE OF PORT 0. IT
INITIALIZES BOTH THE 8251A USART AND COUNTER 0 OF 8253

INTERVAL TIMER 1 0. USARTS 1, 2, AND 3 ARE NOT JSED FOR
THIS MONITOR. */

564 1 CALL INITIALIZESBOARD;

f65 I CHAR = lNPUT(S!O$P0$DATA);

566 1 CALL S O$OUT$STRING(.SIGNON$S,1G);

567 NEXTCOMkAND:

/* THIS IS THE PERPETUAL CCMMAND LOOP WHICH DISPATCHES TO EACH

CC4MAND, EACH OF WHICH IS A SEPARATE PROCEDURE.

CALL SIO$RLF;

360 I CALL SIO$OUT$CHAR('-');

569 1 -ALL S 1fAGETSCHAR;

57) 1 io IzO rO LASF(SIOSC!C4O);
571 2 V CHARSIC$,.,. D(I) THEN GOT.) DISPATCH;
573 2 END;
574 I OCTO ERROR;

575 )ISPATCH:
LASTSCCI'AND 1;

576 1 D0 CA';E I;

577 2 C'ALL SIOSEXA,'4$EM; /* /
579 2 CALL ZIOSGO; / G'
579 2 CALL SIOS,0VE; / M '/

390 2 -ALL SIOS9ISPLAY; I* D /
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58) 2 CALL SI$OSC0'-ARE; /* C/

582 2 CALL SIO$FIND; /* F ~
583 2 CALL SIO$HEXSARITH; /* H *

584 2 CALL SIOSR-AD; /* R *

585 2 CALL SI0SF ILL; /~Z

586 2 END;

587 1 GOTO NEXTSCOPRNAND;

588 1 ERROR:

/* THIS ROUTINE HANDLES ALL ERRORS DETECTED BY THE MONITOR AND

WILL OUTPUT THE ERROR PROMP'T TO THE OUTPUT PORT. *

MODE = SERIAL;

589 1 STACKPTR = MONITORSSTAO-KPTR;

590 1 CALL SIOSOUTSO-IAR('i');

591 1 CALL SIOSMSSDELAYCSO);

592 1 GOTD NEXTSC("IAND;

593 1 END MONITOR; /* END OF MODULE *

MODULE INFORMATION:

CODE AREA S!ZE = OCD8H 32880

VARIABLE AREA SIZE =O06BH 107D

MAXIMUM STACK SIZE = 0012H 18D

1131 LINES READ

0 'ROGRAM ERROR(S)

END OF PL/Ni-80 COM~PILATION
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